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These assignments relate science to tlie field of Stationary Engineering. The 
lessons ai-e brief, but they include a wid.e range of activities in which science is applied to 
trade^ activities. A specific class or*student may, not be able to study all of the lessons: 
the instructor. may' v^i^h to select only certain lessons, from the wide range of lessons 
• .presented. Each lesson invoWs concrete trade experiences whe^^ science is applied. 
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' ^ Mathematics is also needed as science is applied. The following lessons 
involve mathematical problems used in the respective trade area^?"^^ "s^ 
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Industrial Safety 



Assignment 1-A-l 



*^ 1. Be able to recognize industrial safety practices and procedures. 



AIDS: 



1. Any articles on OSHA. 

2. Any magazines on industrial safety. 



J 



PROCEDURE: . / V . 

1. Discuss management's interest in safety, 

2, Explain how accidents cost money. 

". 3. Discuss t^HA and why it was formed. ' . 
4. DiscuSs some of the magazine articles on industrial safety. 



SUh4MARlZE: • 

r ... 

1. OSHA>aiid its objectives 

2. Need for safety conscious workers-— r- 



TESTING; 



1. Was OSHA" formed to protect management or labor? 

ASSIGNMENT: * - 

Go m'plele Assignment 1-A-l in Related Science; Slianual-2. 



/ 
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Fire Prevention ^ Assignment l-A-2 



:oBj£CTivEsr ' ~ ^ ~" ^"^ 

:1. - Be able to protect your Job from fire. : 
2. ' Be able to organize a first aid fire brigade. 



AIDS: 

L Training Your Fire Brigadq, Walter Kidde Co. 
' 2.r Sample of quick-ideritification labels. ,v ... * . : J -y 

PROCEDURE: . 
' . 1. Discuss how plant, fire protection is also your own personal protection;* 
^ / 2. Discuss 3 classes of fires arid-new class D^ype "of fire, j 

*3.^ Explain dangers involved with using the wrong type of fire extinguisher. 
- 4. . Discuss importance of a plant- fjre brigade. ^ ^ 
. 5. Discuss any plaint experience you have had with fire prevention. 
.... " ^ . C . 

SUMMARIZE: ^ ^ 

1. A little training can save lives. ^ ' v 

TESTING: 

1. Describe: " , . 
a. Class A fires . 
. ' b. Class B fires . . 

c. Class C fires • ' . ^ . , 

d. Class D fires ' ' . . V 



PROCEDURE: - ' , . . [ 

Complete Assignnient i-A-2-lA Related Science Manuai-2.;- 



n ^ousekgcping \ ' . Assign menM,A>3 



. ^ ^ 1,. Be able to describe why good hpusekeeping is important to safety, 



AIDS; ' y \. ^ . ' 



^^1. Any newspaper or magazine articles '^on industrial tires that, were caused by 

* J" < poor housekeeping practices. ' ^ ^ . . 

.., ■. . .... ^ .' , 

'PRjOCEDURE: Z ■ ^' ■ ■'■'^ 

/I. Discuss what 'Is. meant by spontaneous combustion, ; \ 

2. Discuss danger of oil spills. " ^ . * - . 

3. V Defirie: ' ' 

a. Flash point . 

b. Fire point . ' , . 
^ . c. 'Volatile liquid ' v 

SUMMARIZE: . • . / 

1. ^ Good housekeeping requires good habits. 

•* ,' • ■ ^ -• \ '^^ ■, .■■,■/ 

• •'•'■'-» " , ' 

• TESTING: - ' . _ . " 

1. Which is higher in temperature — fire point or flash point. 

y ; ASSIGNMENT: ^ ■ ■' " . ■ % 

Complete Assignment l-A-3-1 A Related Science Manual-2.' r . "tt 



3. 
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■Engin^erfng Department Resporfflbil|ty 




* ^ Assignment 



VOBJETTIVE: 

1. Be able to diescribe thbM^ 

•■ "AIDS: • ; . ' 



1 . Organizktion chart ^ 

2. ^ Rules and Regulatipm,' M^chsimQ^yinspecti^ ' 



) ■ 



'PROCEDURE:'. ■ . ■ f;, ■ _ 

. . ♦ ; . 1. Discuss chain of command. . 

* ^1^^^ ' ' \ 2-., IDiscuss each man's res^^^ ' 

' V -^^^^ - - \ 3' yDiscuiss Mechariical Inspection Bi^^^ riequirement the required license to 
' " ' . . be'chief.: , ■ . : ■ * ..- ■■^t:'^ ^ - v. ^'^^'"''^ ^ %•,■^ •■ 
• * ^^^^^^ % ^4, Stress importance of Ed how plant is dead if. it 

v'''^';:" "■ 'goes ■ down..;.' . ^' 




SUMMARIZE: 

.1. Engineering Department .-||heart of plant ' . _ ; 

:-TEStlNGVy:-- ■ A ■■ • ' 

'IP 1. .Do you. think it is necessary to require a Higher grade license as chief in 

■ • ^.;:l■argef plahts?/V;;;v;:;.V.,.: ' . :' ' 



'Complete Assignn(ent^l-B-1 in Related Science' 'Manual -2. 
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ftessurc — Work — Powe^^ i / .. Assignment, . vf|/ 



■ .:Oi3JECriVES: , ' \ \ ' \ ' 

> V # 1.. Be abla to define the term pr^^^ 

2. Be able to define the term work and thje units that ar8 :j^d to express it. ' 
' . . : 3. Be able to define the term jpoyirer and the units that are used to express it. \ 

• AIDSr''''^, ^ * - ■■■T"'. " 

^' ; : : ' L '^Blackboard - . . J 

' procedureVvV ^ ' ' ' ■■■ / 

1. Define force and explain' that forces can act in any direccion. 
- ; 2. Define area and show 

Jy^ • . Then combine force with area to give fo^^e per; unit of jarea or preafu^e. 

4; ' Show how the units of force (pounds) and the units of area (square inches) 
when combihied to give pressure are pounds per square |inch 'o^P.S.I. ^ » ' 
|| ^ r 5. -Explain gage and absolu^^^ 

P.S.I. A. Make a comparison of them. i . - " 

6. With the use of the blackboard, show a^force puIUng/anlobject; Explain that 
W: work-will be done if the object is moved by the applied ^ . 

^ 7. Show How to calculate the amount of wc&rk done by -finding the product of 
the force and the distance tha|)the object was movedl^ ^^^^^^^^^ ^ ^ 
8. Explain how t;he product of un||g of force (pounds) and units of distance^ 
■■f^ ■ (f^et) equals foot-pounds. V . 

.9. Define work and introduce a time factor. Biiild tJrifTljj^ dojng 
work or power. 

10* Explain the units that are used for wo^ -(fool^ouncls) 4nd time (seconds, or 
minutes). ' ; •* I , \ \ 

11. Explain that power is aerate of doing work. ^Define horsepower and show 
that it is a definite amount of work per unit of tir 

SUMMARIZE: i 

1. Force-area to pressure.. Units of pressure (pounds per square inch). 

2. Relationship V of force, distance, and work and the ^units used to measure 
work (foot pounds). \ . 

3. Relationship of work, time, power, and'horsepower, and also the. units that 
express each. 

.TESTING: '.^ ' ' 

1. What is force? 

:^ ^n ^ 2>— Wlmt=ts=ar ca? 



3. How do force and^area combine to give pressure? 



ERIC 



5 . 'i ' • 




"4, De fin gage and absolute pressure," r / 

, 5. ' How is force and'distance measured in relation to work? 
6/ How is work that is done measured? . / 

7. Define work, time, power, and^^^^^ ; 

8. What^does work p 



> 9. How marty foot-pounds per minute eq^pil two horsepower? 
NMEI 

Cbmplerte Assignment 2-A-l- in R^ted Sciente Manual-2. 



ASSIGNMENT- 



1 




ERIC 



" v V..;-;- \ /:i^';;^.:^;V■ 



. . \ ;;>>\ Assignme(it&r*2-A«-1-Ml'^ 

f Pressure 7- Work - Power - « 2^A-1-M3 



1.^ Be able' to use the ;pressure-forfce^ relationship in problem solving. ^ ^ 

. . ' V 2i BjB able to use the pressure conversion factors. - 

' ; 4, Be able to solve problems involving power. " - A , - ; " 

■"■•■'^'1. Blackboard ; "yV.-^i- 



/]2A>--^.' i- Explain the relationship of pressure - force and area. 

* T * Explain . the basic forniula P = -^and sho>y how to transpose;^for force and . 
' area. Use the. examples from tbe student manuals ^ ^ 

2. State the conversion factors: . v. . 
a. One vertical foot of water = .433 p.s.i.. . ' 

, / b. One'inch 'of niuercury := . ' 

c.v^bsolute pressure = gag(p +14.7 p;s.i. ; ; ^ / 

3. Show arid explain how to use; the above in problem sol 
- . from. th^gtudent*s^manual.'\-,''-^ . ' ■ " • ■ 

4. Explam now wfb force and distance. Explain, how thd^ units 
^ . for work are. foot pounds.^Solve. exgu^^ student manual. . 

5. Explam. tha^^^^ the rate* of dcifflB^fek. P = ^ = — IjfrfT * 

6. Explain how to , solv^ for horsepower, arid do sample problems from the ? 
student manuals ■ • " . 

■.SUMMARIZE:; /' -V'i T'^^^^^ - ^ ' : \ - 

1. Pressure — Force Area 

2. Pressure conversion factors ^ 

3. Solving problems involving work . * 

4. Solving problems involving power. \ " ■ 

TESTING: . r 

1. What is, the formula for pressure, force, and area?- 

. 2. What are the pressure conversion, factors? 

3. Why is it necessary to mbve a weight.a distance to "Howork? 

4. How does power differ fro|p work? 




=^5SSr0NMENTr 

Complete Assignments 2-A-l-Ml, 2-A-1-M2, and 2-A-1-M3 in Refeted Science 
Manual— 2. 



BoileV- Horsepower Ratings 




Assignment 2-B7I 



' QBJECTIVE:-/' , ■ •'/./ 

' ' !• Be able- to calcul^te-5l?Q^h^^ neWcimethpcls of determ 

. . horsepower.' ■ ■, v/S**"' ' •.•■*•■•;■••■•.<•■ . .'.v-, 



AIDS: 



1. Blackboard 



PROCEDURE: ; ,' V ''T^ A/ '- V : ' . ■'^ ^v/ ^ 

>; ^l^ Explain the necessity of hayiJlg a meth'^^^ 

.2. Explain the^old method o^^ 10, 12, and 14{square feet of heating surface per 
' boiler horsepower/;" U . , . ^ .'ft'.'-', .y- : 

' 3. = Sh,ow and explain the :nel\^ of 'water into steam from - 

^ - Surd at .212° . \; v-' ^ ^ • ^| 

. - ^^^^ is ancTtiow it can be,usejd\ to find the ^ 

- ' develdped boii^ hq^^^ / /^^^^ 

^* • Set^ up and||;o^ Factor -of 

■^;^Eyaporationi^|l, ;\ , •'i^^" ' " ^ ' • 

'SUMMARIZE:' -Z^- %' M^'^ ■ -v"-/;^/"' . • ; , ;\/ V .■■ 
V 1. Heatirig,surface^e^^^ 

2. 34.5 pourid^ 

3. Factor of ^£vS^|c^ : . 



4. Boiler ^horse0\)fe 
'TEStlNG: . /■■■-^^:J:^-!l U 




. 1. What is;^ boiler horsepower? • / 

2, How ^aJi|.\B.t.u.'s are. needed to change one pound of water to steam at 
3I what is the Factor of Evap'iration?^ 



ASSIGNMENT:/ 



Complfete^^^ 2-B-Hh the Related Science Manual-2. • 



erJc 



m ■ 
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8 



4. Factor of Evaporation 



Ass ignmept -Ml 

T : 



OBJECTIVE: ' . • ' ' ' ' 

/ • l.^ ,Be able to find the Factor of Evaj^oration of a boiler. 



AIDS: 



1. Blackboard 



PROCEDURE: 



\ yQ r^^^^ need to know the Factor of Evaporation/ " 

Show and explam the -fprmula ?o^ finding the^Factor of Evaporation.^ 



Factor of Evaporation = "976.3 



3. Explain each term in the equation and how tp deteiii^^ each. 

4. Set up and soke theSe two problems, > . 



( 



SUMMARIZE: 
|i ' 1. * Form 

■ ;.• : 2. fiow 

; "3; Ir^portaiv 



St. Press. 
200 



terms 



fig B.t.ii.V 

1293.9 : 

•1189.4'/ 




(orrect aips\yer , 




TESTING: . > 

1. What is the Fjttitpr of EvaporatiOT^^ . , , 

2. 11owdo#»/findit? ■ . : > ^ 

3. V^ere.ciui ^e u^it?- v ^ ^ . • * . ^ {^^^^ '^^^ ^ ^^^^ 

ASSIGNMENT: ' ''^> V • : 

Complete .Assignment 



\ 




18 ^ 
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Rated and Dev^lope^ Boiler Hori^jpibWer 



. Assignment 



^OBJECTIVES: 



AIDS: 



1. Be able to find the |r|^^^^ a boiler. 

2. Be able to find the ;deiyeiqped horsepower of a bbiler. 



1. Blackboard 




PROCEDUREi r... ' ,: 

1. Define a boiler horsep'ovypr, .ai>d explain the difference between a rated and a 

developed boiler horsepower. ' ; p / •. 

.2. Show and explain the forinula V ' 




, BHP -' ^Q""ds^of steam per hour V v ' 

■ .■■ * 'rrh- ... ' -34.5 .■ ' 

. I /?• Solve/a sample problem using the above formda fpt rated hbrsepower. 
V 4. Show and explain tlip fprmula ^'^^'^y-"^^- 
; ^ V U p iL X Fact. (^^EvapV 



^ Solve two >saimple -p^ above forimSS^^ 




6. Show and explaiiii' the fbrmiilaL' V 

Note: %iw horiv it^is .derive^^oi^ 

7. Solve two sample prolslems using the above/ formula for deve 
horsepower. • . 



developed boiler 



^ SUMMARIZE: . * . , ' ' ' ■ V 

1. Expjgin each foriii^^^^ 

.-TESTING:' ^ . / :-i - . _ 

1. Define boiler horse^wer. ^ ^ i ; . ^ 

2. What is.th& equation) for finding rated horsepower? ! / ■ 

3. What , is tlie e <j uatj pA for finding developed horsepower? 

ASSIGNMENT: • ^ p ^ , 

^ Complete Assignment 2tB-1-M2 in the Related Science 'Manual-2: 
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Heat ; Basic. Review of Tferins and Theory. * 



Assignment 2-C:l 



OBJECTIVES: *. 

1. Be able tb define heat. - 

2. B^. able; to. define latent ^heat, sensible heat, kcent heat of f\ision, and lateiit 
"heat of evaporatipn. ':/. , 

,3. Be;abl6^^^^^ 



AIDS: 



1. Blackboard 




PRpCEDURE:'; - 

* . 1 V f^plain ^tj^hea^ is a^form of kinetic energy -due to the m«4ficular. motib A 
; ' jyvithin the substance. • V ^ / ; . 

2v ./Jgxplain the three states of matter and the effect of heat beii^ added or ; 
^ removed from a substance. ■ ' ' ■'■-'^^^^^■^ 
^ 3. .. Explain that the intensity of heit can be ^i^^^^ w^^^^^ 
.. : - it does npt^tell you the amount ■ of ^^^^^ jf^i^ance - only the | 

,I)efirie the Bc^dsli ther^ 
heat^conteht o^ni substaricer 





tused to measure the' 



leaning; - of sensible laSk 



; 5. Show and explSri, Avith the 

. , . latent heat; V:V^\ 

6. Expilain that Jhea^^^ 
. 7; Explain the three 

;^ethoi;(: ■Vi^" ■ ;> , • ■. ' "■■ 

8. Show and explain ^ '/^ \ : - 

9. - Show how to convcit^ from sltiu/s to ft. lbs. and ft^ lbs. to B.t.u^'s.; ^ 



SUMMARIZE: , 

. ■■■2; v-1ry^es-of heat : ■ -.Iv^;;/ ■ ^ 
Measurement of he^ ;^:% ' 
: : ^ 4. Transmission of heat 

1;' What form of energy is-Ji6it? Why? 
T2. WfiaYar?tRe tfirS^^ 



3. Eid^lain mtensky-^^^ . 

4. What Is meant by ■ late.nt heat, sensible heat,, and laAnt heat of -eVaporation, 
' and latent heat of fusion'. , .V ' L - 

5. _Wfiat are the "three methods of transf;er? .Ekplain^ach method. -.-rr==^^-^^^^ 



'ASSIGNMENT: ' ' . 

Complete Assignment 2-C4: m the^^ 

•>"■■. . , • • • ■ ' ■ I 



' Temperatlire arid Mfecnanical ]gquiv^a}€nt^ Conversions 



" 2<;.i.Mi' 



OBJECTIVES;^ ,^ , V / • ^ ' 

l/' Be able to- convert Fahrenheit, and Ranl^e ^temperatures from ^ 

- . ,v.' .one scaleisp another." . : -ifc., . * •■• ' :■ .:v 

- 2. Be able to convert B.t.u.'s to foot-pounds and foot-pounds to horsepowart 

^ AIDS: 



: 1. Blackboa 
PROCEDURE: 

1. E3(^lain thfe necessity of being able to convert from one temperature scale to 
lother. ' ^ , * » 

show and explain hpw to use , the formula to change °F to °C, . 




°c = 



^F- 32 
1.8 



>nvert l40°F and 212^F tp centigrade. - 
^ Show and explain how to change °C to °F 

; ;(°c X 1.8); + 3 ; 

/Convert 60°G and iOb°C to Fahrenheit. : -v' 
4^ / show*and/eXplain how to change °F to °Rankine. 



fjvert 



and explain how to changet^°R to °E. 

^^U- " » = .-"R -'460? , , , 



-°R = + 460 
212°F aW 120°F tol Ratikine " 



jSonvert 672°R and 580*R to FahreriHeit 
Explain . that heat ensKy can j li ejgc bn verted int 

HsKow. 
.t.u.# 

> ^bt pounds = B.t.u.'s X . 778 . 

Convert 100 B.t.u.'s and 1200 B^^u.'js to foot-pounds 

' T> ^ > F66*t-pounds " 
B.t,u.'s =. 7^7^ 

Convert 10,000 ft. Ibs/and 15,^00 ft. lbs. to B.t.u.'s. 



' mechanical equi^ent of heat, and sRow- how to 
fo(^-pounds £lnd jEg^t-j^ B.f.n-'S? ^ 



;her foniji^.. Explain the 
n vert, from B;t:u.*s to 



SUMMARIZE; 

1. Converting from °F to °C. 

2. Converting from °CJjo °F 

3. Converting from °F to °R 

4. Converting from °R to °F 

' 5. Cohverting from B.t.u.'s to Ft. lbs. 

6. Cohverting from Ft. lbs. to B.t.u.'s 

" • ■ ■■■■ ■ 



TESTING: 



1. Give a sample problem of each conversion. 



ERIC 



ASSIGNMENT: . ' . 

Complete Assignment 2-C-l-Ml in the Related Science Manual— 2. 

" ^ ■ ,2^1 .12.^ ,:. V ■ ■ 



Steam Formation and Circulation 



Assignment 2-Cr2 



OBJECTIVES: . / ^ - 

1. -Be abb to describe how steam^forms in firetube and watertube boilers. 

2. . Be able to describe how the steam and water circulates in vfiretube" and 
^watertube boilers. 



AIDS 



1.- Blackboard 



ft. 



PROCEDURE: 

^ . : L steam forms, and how steam and water circulates in a' simple 

drum, B • * 

2. Explain the cycle: ^ . . , * 
^^^^A^. ■■■'^'a. Flow of wfter to heated areas . . ' 

b. Flow ofstieani find heated water to upper areas . 
'■'\c.'''.Release'of steam v''^ ■ • ' 

3. Show and explain the effect of adding heatirig sur on steam formation 
I - , an4 cir(crulation in *the simple drum. ?t " ' ' 

> ' . 4. Define Jieatihg- surface; ^ v • 

5. Show and explain.how the steam forms, and how circulation is established in 




a simple watertube pircuit. 



6 . Sh ow and explain the s'teaih formation and the circulation in flBab^bck and 



/"Wilcox; boiler (straight tubes, front and rea^header, cross drum) 
7. Explain steam formation and circulation in> bent tube multi-drum boili 



SUMMARIZE: 

1. Steam formation Jand the circulation in:' 
^ a. Simple drum. V 

With addi/ion of heating surface 
Simple water tube circuit. 
B. & W. . boiler (straight tube) 
Bent tube ~r Multi-drum 



b. 
c. 

d.^ 
e. 



ERIC 



TESTING: 
. 1. 



™bw is steam formed and circulation esjtablished in the following: 

a. Simple drum boiler ' % 

b. Simple drum boiler Svith more heatmg surface 

c. Simple watertube circuit. * ' : ! 



e. Bert t tube, multi-dtum 



ASSIGNMENT:, 

. _ Complete Assignment 2-Q2 in the Related Science M5nual^2.. 

■■ • ■ 22 ' ■■ ■ • • 




, - •• SitmiKid^inA Superheated Steam . Assignment 2-C-3 

-'• ' ■ ' ' - ^ ■ V ■ ; ■„ '\ : ' ■ . ' ■ ' ' 

..... OBJECTIVE: '■} ' ' :■■■■.:' 

1. Be able to describe the propertiesiif saturated and superheated steam 

. ' AIDS: •■ ; . . ■ / ^ 

' • . 1. Biackbpard ^ ' ^ . 

2. Chiart of steam tables 

PROCEDURE: ' ^ 

^ ■■■■^CA"- 1- Explain boiling point and the^ effect that pressure has on the btfiling point, 
2. • Define saturated steam.' 
. 3. Explain , the terms, dry saturated and wet saturated; ' - - 

^ , 4v .D^fme quality of steamri^ or th^ - 
I ' 5. Explaiflrhow fmd the total heat^^^^ 

6. Xtefirfe superheated steam. *■ " ' 

* '* ■ ■ • V ■ . ' . .. ' < ' ' " ■ t' ' ■ • • 

7. StfrsLW how to fiiid^th^^ > ^ ^ ^ 

fffld tlie total heat in one pound*of superheated steafh. 

■■ •.. ; ■ r-;v "^m ; 

■ . .3i-V^iperheated steam , '-^ , / ' ■ 

-■ A. ; -Total heat' . : ' ^ " .■ ■ 

■'■"' TESTING:. ■ . ■':/ ; V - ' ■.„• . ^ ■ ' V ' "y ^' ' 

^ 1. Defme boiling point of a liquid.' ' '"'- ' ^ 

2. \yhat is saturated steam? _ . - ' 

3. What is superhe^ated steam? 

4. How can we determine the quaHty of saturated steam 
. • * 5.. How can we find the total heat in ^ pound of steam? ' 

ASSIGNMENT: * ^ ^ 

V ' * Complete-J^signment 2-C-3 in the Rel^^^ Manual- 2. V 



.'■•::/■ 



ERIC 
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Gas LaW: Review 



Assignment 2-P>l 



OBJECTIVES: ^' 

1. Be 'able to apply CHarles' La\ys. 
Y 2. Be able to apply. Boyle's . Law!: 



AIDS 




Blackboard 



PROCEDURE: 

1. Show and explain, with the use of^a sketch, how the • vplume of a gas 

changes with temperature when the pressure'is held constant. 
2.. Show and explain^.; w^^ the use of a sketch, hbw the pressure of ^ gas 
, : <^haiiges with;^rope^ ■ 
3, Show and explain the following equations: 



T, 



V2 

Pi 
T2 



Constant pressure 
Gohstaht volume 



4 . 



4; Explain-th6 tinits that are used to express'ipiressiire^temperatxire, and volu^ 
■ ■ ■ Pressure";' — ■:p^sa.a.::-^#'''. ■ ■ 

Volume ■ — cu. ft/' ' 
.Temperature^- °R - (°F4460) - 
5. , Show and explain, with ^^^t 

with pressure when the temperature is held constant. . 
6,; Show ai^ explain the^following equations; / ' 4 



p, = 



7^ Show that by combining the above laws you can derive the following 

equation. ' V - ^ 

* ,, I* 

PjVi J P2V2 

• The pressure is in pounds per square inch absolute. \y . 

The volume is in cubic feet. • 

The temperature is in degrees Rankine or (degrees Fahrenheit plus 460). 
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l^-Tftessure-Temperature-Volume relationship of gases. ' * 

2J How to use each equatioiK^ / ' . 

' . /• / ■ • ■ . ',.',v •■ ■ ■ ''-^ 

~ T2~ Constant pressure 

• ' *■ , .4 • . ' . .* *" ■ . f • 

' . " ^ "T2 Constant volume 

... , ■ V ■ • .1 .. ■ ■ . •■ ■ • 

' . PiVi ■ _. . p^Vi • ' ■■■■ -i - ■ 

.TESTING: • . ; / '•^ : ■ 

' 1. If. the pressure on a gas is held constant, how does the vdlime chlaiige w 

temperatui^? : ' ' ' ■ ^' -^^-y'-^-^l^' A--"^\^^^^ 

2. With a constant, volunie process, how 'would the {itessurfei; c^ 



V;' ■ " ■■ ■ temperature?,';; , • ^ ^-^^^^^ 

- ' 14 3. If the temperature is Jield constant, how will the volume change if. the^^^U^^ 

pressure is changed? ' % ^ 

4. Explain the following equations: ' ; / > 

. ' ■ ■ •: T,- T2 ■ V. , ..Ti ■ T2 

4 ' ■ . . . : ' . .: -Ti- • ■■* :'l2.- 

A 5, What units are used for the above equations? 

" . ■■ • ' . . ■'■•'0 . . ■ ■ - -y 

ASSIGNMENT: 

Complete Assignment 2-D-l in Related Science Mahual-^2. 



9 
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Bressure^mperature-Volume • . • Assignment 2-D.l.Ml f 



'OBJECTIVE: 



* ' ^ ^''^e to solve, preWre-temperature-vob^ 

■ ■ ■ ■ ■ - .-, ■ ♦ ••■■•r. 

. . ■ AIDS: . ^ • > ; ^. • , : • 

* • / . * 1. Blackboard , ^ * 

' ■ 2. • Charts ' • ■ ; « •. • " " ' . _ ;v.. ■ 

PROCEDURE: * 

■ ' 1.. Explain that if the pressiire-on a gas is kept consiaht.ll^^lume will .ghange..:. , 

' ■ , • . proportionally with its temperature. . . - 

. . ^ • ' f ^-v ' ? 2v •Shp^hp.w-t above equatiprivyse:^^ 

'■■ ';;:'t'.-;'-'""Vi' = lb■■"■c"u:^t^.'.■■■^■v2^/•'^"■l^^^^^ ■ v *; 



Ti =. 90°F ■ ' tj = -'-'^^^^ 



3. Explain , that if ;t1ie volu^^ kept coiistant, its pressure wot^^ 

■ change jpropprtionaUy with its ;temperat1^^^^ 



4. Show how ^ta^^^^ ; 

^ ^ V ^ KIQO p s.i.a. Ti = 90°F ' V - 

Explain that if the temperature of a gas-is: & its volume will vary 

'T>=^inversely with its pressure,. ^ V^ifv 

■ ■ ■ ■ * . ■ ■ 



6. Show how to use the above equations. Use: 




Pi = 50 p.s.i.a. V, - 210 cu. ft. . 

- 150^g,y.a.. ¥;.._= 7(Ljcu. fr: ■ : 



17 
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' ^ iTi. Show that by combining all the above equations, Vj^e will derive the following ' - 

y't.m. ■ - _ *f-.^;,new:;equation:- -/., ■ ■ ■■>-■:.■. •■ ■*.■. ■■■■ ; 



PiVi 



P2Y2 
T2 



transpose forany unknown quantity in the above equations, 
following values, set up probl^s and show.how to solve for tlje . 



-'unknown value. 



Pi 50 p,s.i,a, 

~vr'=~"ru"cu~£t:' 

Ti = 1000''R 



?i = 100 p.s.i,a, 
T, SOC'R 



SUMMARIZE: 

, Stressthat all units^are in absolu^ values. 
2. Transposing in the eqi^^oifs 
. 3 . Solviii^^'for,*'ant uhknovm vd^^ 



• TESTING: . 

1. Transpose each formula to solve for each unknown valuer 



Vt = 



- ^tc. 



2* Transpose to. solve for each unknown in- the formula: 
PiV, = P2.V2 




J 



3. Transpose to solve for each unknown in the formula: 



/^/^JSSIGNMENT: . " 
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Steam ftessure-Temperature RelationsM ■ -^''cMi'^ ■ ' ' A^^ 

OBJECTIVE: ^'" •■„\ " ^V." ' ■,: • ■ 4; .^. ^ •.■ ■ 

IT^^ "able 'to Hescfibe | the relationship that^y^^ts between steam pressure and 

■: ■ . its temperature. ' ■ , T . . ^ v ' ' ' .■; ■ . ■ ,■ .•• .:: ■•• .. ' 

1. Steam Tables' • ' ■'■•;v . ■ 

PROCEDURE: . ' 



' . ■ ■ l/"l;De§ne stea,m..- • . • V ■ ' . ■■ ' 

2, Explain that the boiling point of water changes with pressur^^ 

from the Steam Tables. /i ^ I /' 

f ^ 3. Explain the meaning * of critical pressure (3206 ^11111^0^^ . 

/ -temperature' '(705°?.). ; . /^^^ ''r . ' '■'X-' 

4. D^&ie superheaild steam. . ' ''■'■^-'■■X--y'--\,''X^[ 

5. Expkin that water vapor tends not to follow the gas laws. 

SUMMARIZE: ■ . \ - ; , ; V-^"/ : . ' 

■ 1: Pressure-teny)erature. relationship— ■■ ; ;;; 

2. Criticd pressiire and critical temperatu , ' . ^ 



.TESTING: : ' ■ ■ ■ -^v-^^^:-;"^: 



1. What is Steam (saturated and jsup^^ • 1 

2- Why does the boiling poir^t of \vater change with^preasure? || 

3." What is the criticsd pressurfe and mtic temperature <jf wat^ 

ASSIGNMENT: - L i^i v 

Complete Assignment 2-D-2 in Jlelated^|;ci^^^^ 



28 
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' r Steam lVessure>Tempeiature Rela^ndiip l'" T , -^^^ - .Assignment 2>D-2-Ml 'y 



ff . 



' .'-If?-; ...... 



■OBJECTIVE: :• , ^ ■■ ^ ' " .'" ''-'.■■.'^''■■^■'.'■r. 

- r '• 1.. Be able.^t^ plot a pressurejtemperature steam cHairt.^^ " 



Steam Tables •• • - T ' •■' 

2. Blackboard '^T,:- - , , : • 

■PROCEDURE: ' ' 
" Explain how to set 

. axis=- for temperature. ; . ^^-y- '■"'"''^^^<^--: •^'\ -^:'v • ^ ''"••■-ii 

2. Show how to plot the points for the ciirveT^ke v all ydues fr^ : i; r ■ 

' " ■ ' saturated steam ^tables. -fit-'. ■■ ■ ■■ 

3^ Show how to plot a graph fcr superheated steam, fixplain-how-to! obtain the^.: ^ S V: '^^^^^^ 

• , ■ • ;firial temperatures., •. -V;- '-V ■''''•'^..^ ;•*• "\::?v-^^^^ 

SUMMARIZE: - •/ ^ ■ ' v .■■ ; ';;iV::::" .yVU:;- 

^ 1.. How to set lip graph ' ■ ■•■^c^^l /r' -y- \. ■ '■■::y ' [■^'Ki::.y^^^^^^^ V'/^v. -'- ./^V:-- 

■■\ . 2. -Hbw' to -plot- a 'curves- ■■-■■^^ •\- ■ \ - a ; - 

-.- 3. Values- to -use*., . - v^^ ^ v:,^ .'-'.^-vv:?-;-.^:. 

TESTTIN^; ; ^. \ : ' ' ■ ' ■ /^^^^^^^^^ 

h What axis'is used tojepresent pressure? Temperature? ^ ^ ' ' * ^ - 
- ^ 2. How'dc ydii plot a curve? ' :i : i ^ 

L : . 3. How do yqu obtain the v^ues? "r \^^^^^-^^^^^^^^^^^ '' 

' ■ ■ ■ '^i^'- 



ASSIGNMENT: " t ' ' ' • ' • - . . 

- . jCpmplete Assignment 2rD-2-Ml in Related Science Manual-2. ■i-y-:;;'^ 



:^iJ^/i»«i^*.^^r•i^^/,./-:.^■!^•t,V-t<l-.-Jl?:r^7i•l-5^^^ 



^ _ _ 



<y. .$ V. ■ 



OBJECTIVE: 



1. Be able to use the Steam Tables fori di^ saturated steam. 



— ^— 



1\ Steam Tables 
• 2, Blackboard 

PROCEDURE; 

!• Review the following terminplog y; 



a. -Absolutfe^'^ressure ^nd gage pressure 

b. Latent heat 

c. Latent heat of fusion 

d. Sensible heat / v --'c 
^ e. Latent heat of Evaporation 

f. Enthalpy ' , y . / 

2, 'Explain how to use the^^^^ 

a^^emperaturqioiF steam '* * . ' -^y\^-::' - 

.b/'Entlialpy of saturated liquid ' :: • ; ^ ' > 

'/ Enthalpy of evaporated steam ' , v r>i 

d. Total neat in the steam . ' * " ' 

3. Explain ' the; effect that increasing pressure has on the heat content of liquid * 
and vapor, , ., . . . 

: 4? Explain criticjil temperature^and, critical pressure. 



, 'SUMMARIZE: ^ - / ' ^ * 

" : '2.' ECfect of heat changes on pressure, ' v ■ Jife 

'TESTING: ; ^ : >. . ' . ^ ' ^ . - 

- :l^.^Y^at, k^^^ 

v>3^ 1^ liquid,>apor,' and steam? 




-If/ J Enthalpj^-<||Saturated vapor^(hg) in Bit.u./lb. 

%' Iff : '2. Explain how to'' Wrpolate for l^e intermedu^^ 

*■ ; 3. Show an example of each ptobldm in No. lusing 115 p.s.i.a. .^ the pressure. 



SUMMARIZE: " * ' 

1* Finding values in the Steam Tables 
. 2. Examples of interpolation probleihs. v 



TESTING: . . 

A ' Ip^ How can you find how much heat is in the liquid^ vapor, and steam of a 

boiler? ' ^ 
.1! 2. Using 62 p;s.i.a. as the pressure, find; \, ; ' ' ^ 

Temperature of'steam 5 - * 

. b. Heat in liquid ' .* . 

. c. Heat in vapor ^r~:--.' . \- . 

\ d. Total heat in steam. . . 

A^sn:mM£Ntr -------- - '--^^-^----^ 

Complete Assignment 2-D-3-M1 in Relateld Science Manual— 2: 
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ERIC 



1- 



22f 



OBJECTIVE: f 

1 . 6c able to describe how the firetube boiler vvas d eveloped; 



-MV S: 

^ 1. Overheat projector 
' 2. Transparencies* 3-A-l-l to 3-A-1-8 

PROCEDURE: . 

^ — J^^Use-transparencies -and-^how-h oW^b oiler-^developedT 



2. Discuss how increasing heating.surface was' beneficial. 
,3. '^Discuss the requirements of an ideal bdiler. 
4. Discuss advantages, and limitations of firetube boilers. Explain that it 'was 
^ because pf*thcjse limit^ions that the watertube boiler was developed r l * 
. 5. Exf)lain why a fu-etube boiler may explode more than a watertube bby^^^ 

SUMMARIZE: : '^^'^ ^ ' ' 

1. Advantages and limitations . 

2. JDifferent types v • 

■ ■' - ■ ■ ■. . . . ■ " - ' ' - 1^ 




TESTING: ^ !^ 

Iv If you had to select a boiler for a. plant that needed :5 00 p.s.i. and 20,000 
I , pounds of steam per hour^^hat type of boiler would you ch&ose? 

. \ . , ^ ' ( r' 

JVSSIGNMENt: " , : , . . ^ 

Complete Assignment 3-A-l 'in Related' Science Mahual-2. 



32 



jaKy;'.-.«M.^j«;:,-fj.--v-<',-*;s;^.5»A 



23 



y Types and ClaiSiFicaribn^of Firetube Boilers ■ 



.-it.. 



• ' ■■ .• " • ' \f^l Be able to identify a firetube boiler as to its type and classification, 

.' . . AIDS::-' ■■ ,. / ; . - .^i: 

'1. Overhead projector " ^ff' 

2. - Transparencies 3-A-2-1 to 3-A-2-4 

. . . EStOGEDURE: ' - 



',L IMscUss various. types of firetube boilers; use transpare^^^ 
. • 2. Discuss how to recogniice the various types of firetube boilers, x 
3. Explain how firetube boilers are classified, ^ ^ 

SUMMARIZEr'^ ". ■ „ - ' './■•^ '■ ' 

!• How tb: identify firetube boilers V , \ # 

TESTING:^ * ; ^ • . ^ ' ■. ^ / ^ ■ 

!• You have a choice of a vertical firetube boiler or an H.R;T. boiler 

/ equal pressure and capacity. Which wpixld you select? Why^ v 

^^SIGNMENT: . ^ - 

"^- r ; .Complete Assignment ^-Ar2 in Related Science 

■ •■ ' _ .•-■■^ . . ■ ■■ ■ ■ : ' 

■ ' ^ . -■. . ■ ; ■ ■ ■ ; '/ ;.' . • . 
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24 



I - - •: ■ -' ■ " 




Basic G)nstruction of Firetubc Boilers'^ /< - l 3-A-3 

CTIVE: ■ ' •• ^^J;;^/. ^f^;,!- .,,;. 

lT^Be-iaWeVtordescribe~rlTe*^ 



, . .. ' V;.;'- ''-s' ■■■ .'-.vi: 

t .■ ■ ■•• . ■ AIDS:-' , . ' •■ V'^'^v, ^ 

• ^ . , 1. Overhead projector . , ^ < 

' ■ 2/ Transparencies of various types of ;firetube boU^ 

PROCEDURE: 



^ 1- A Using transparencies, point out locations of the various stays. 0 '. * . ■ 

2/ Discuss why stays arid braces are not needed in watertube boilers || 
. 3. Explain why firetube boilers are limited in size and pressure because of their 

construction, ■■■ .v;.'.-. 

SUMMARIZE:^' . " - ^ . ' ' ' ' ^ ' ^ 

. 1. Ne^dfor stays ■ • ^ ' : --v 

2, Reason for limiting size ; 

■ TESTING: . ' ^ ' . ^ •'^•^ ■"■ 

1. Do you feel that firetube boiler still has a pk^^ ^ - 

be replaced with wate^ube boilers? ^ ^ - ; ; * 

/ASSIGNMENT: . ' - " . V- ■-^ 

' Complete Assignment 5-A-3 ih^^^ ^ ; V;^ 




mept of Watfertube Boiler 



3-8-1 



., : ■ . 1^ B« able, to describe how the w^itertube boiler was developed. 



v ' A 1. Overhead projector • ' " 

1^ 2. Transparencies of watertube *boilers 3-B-l-l to 3-B-1-14 

PR^EDURE:^ ■ ' ' 

_,i;.iiL__ — l._-Discuss-how4^etube_explosidns--were_instrumentd-in_the_ddvelopa^^ 
watertube boilers. . 



2. ; Using transparencies, point out how each change was brought about for 

safety ai^ economy. i|' • . , - 

< 3^ VDisqy$^fcwhy there is less chance of a boiler explosion when using a 
WitiC^ube boiler. 



SUMMARIZp^ 

1. Watertube boiler development due to safety 



TES 




y are firetube Boilers considered more dangerous than watertube boilers. 



ASSIGNfMENT: 

Complete Assignment 3-B-l in Related Science Manual— 2. 
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26. 



[Types and Classification of Watertube Boilers* ; i# Assignment 3>B-2 

1. Be^ able to identify a watertube boiler according to ks type and classification, 



issitiqatK 



.AIDS:' ■ \\/ :\ - / ^ , • 

1. OverheaiSl^rojector ' ; , • ^rn' 

" 2. ■ Transparencies of various types of watertube boilers.' .» ^ 



PROCEDURE: 



— \ 1. Show vertical and incMed tube boilers Avith overhej^d^i:^^ 

arrangement. " . : ^ - — ' 

2. Show a single-drum^ three-pass Tjoiler. Point out the parts. Briefly show the 
path of water and the flow' of gases. j- ; 

3. Show a multi-drum boiler. Point out the/^^ the 
water and the flow of gases; > ■ 

SUMMARIZE: - - \ _ ^- 

1, Difference between straight t>ube>and bent tube boHej. ' 
' 2. Difference between single- and multi-drupi boiler. 

A 

TESTING: . / . 

.1; Why do we have so many different types of watertube boilejrs? ' 

2. Why not just perfect one watertube boiler? 

ASSIGNMENT: 'i , 

^ i Complete Assignment 3-B-l in Related Science Manual— 2. 



Basic G)nstruction of jVatertube Boilers 



Assignment 3'B>3 



OBJECTIVE: ' . ' • 

, ^. 1. Be able to describe the basic; cbhstructidn of a watertilbe boiler. ^ 



^ ^ i - . 1. .- A.S.M.E. Code, Section I and Section V 

' - ■ ... ■-. ^ • ■ . ..■ ' ■ . ■.•■■■■■V..,.-' : - • ■, ■•' . ■••■:.-■■■;•(.■ 

PROCEDURE: , ^ K 

1. Discuss A.S.M.E* Code, Section I on general requirements of power boilers. ' 
~. ~~ 2. Explain purpose of the A.S.M.E. Code on Safety. . • ' ■. \ ..■ ^ 

3. Discuss A.S.M.E. Code, Section V on low-pressure boilers. i 
' " ^ 4. ' Compare the two , codes to show ""how requirements will vary with\ ; . 

temperature and pressures. / . . 

5. Discuss stress in boiler construction, and how expansion and contract j 
^ taken, care of.. ^ ' ■" ' ■■ - / 



SUMMARIZE:' . ' ' ' . : -2^»- " 

'1. Reasons for Cdde . ^ 

. 2. Reasons for Section I and Section y . 

TESTING: ; : V 

1. Why can't one section of the code be used for both high- and low-pressure 

boilersr?''' ' ., '''' ■ 

ASSIGNMENT: ^ , %. \ 

: \ Complete Assignment 3-B-3 in Related Science Manud^ 
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28 



kules and Regulations oC^the Mechanicaf Inspectioriy Bureau 



Assignment 3-C-l 



OBJECTIVJEf . y . ' • .--g. 

1. Be able to apply to the New Jersey -Mechanical Inspection Bureau's Rules 
. and Regulations as they apply to boilers, \ 



AIDS: ' y • . 

1. NJ. Mechanical. Inspection Bureau's Rules and Regulations 



PROCEDUREf 

— t: — ^Di5?:us 



"fbVN7jT~M"echwic?d;^Insp^^ 



2. Discuss type of equipment requiring a licensed operator. ^ . , >^ 

,3, Discuss boiler inspection, boiler numbers, boiler stampings,. . ithd^ ^ 

certificates. ■ « ■ •.:'■;■;•:*'■■.■■ 



SUMMARIZE: V . 

^ 1. Need for the N, J. Mechariical Inspection Bureau 



■■,■■■•,-1 



1. Where is the state registratien number found, and how is it^displayed? 

r ASSIGNMENT:;: .. W'., V^W': ';^'''^^^^ 'i'S. 

, Comprite Assignment 3-C-l in Related Science M 



.. ;...^^j&b^^.. ............. ^,J(,^.....'^ «^.:[ 



ERIC 



, ' ..SI 




\ 



ERIC 



.dBJECTIVE:'' • ; .''V. ' .' ' ... ■ " --'^ . ' 

--■ --l'--Be-able-to-4pply-rules-covered^in AvStM 

■ ■ . ,, " ' ■ ■ "v ■ ■ . ' ; 

■AIDS: . - . ■ . 

1. A.S.M.E. Code, Sections I, IV, yi; Vn . ' 

PROCEDURE: . ' 

1'. Discuss and naine the 11 sections covered in the Code. 
- — ^—StressTmpomirce^xr^ijein^ 

3. Demonstrate ho^ to use Section Tof Code .to find the t^^ of material for 
boilers with splcific pressures, ^ ^ 

SUMMARIZE: ■ S-^ r' 

1. Nee^ for being familiar \vith Gode and its jurisdictional limits. / 



TESTING: 



1, Why do material specifications change as pressures increase? 



.•Sff . . 



ASSIGNMENT: 

v^ Complete Assignment 3-D4 in Related Science Manud-^^^ 
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Safcty Valves: Types, Purpose .^nd Location 



Assignment 4" A4 



'OBJECTIVE: . ' ' 

As Be jjDlejjD jlescribe:;^^ purpose, and location of safety valvesf 



'if "^f 



AIDS: 



1. Blackboatd 



PROCEDURE: 

1. Using blackboard, show where safety valve would be found on boiler. 
— -~ 2. . Discuss,-wh)^safcty- valve-should'-~be-^ close: as possible^wiflr^^ 

interfiling valves. - ^ 

3. Explain why the safety-valve is considered the most important valve on the 
. ; Y boilqr.- ■ .. ■ ■ 

4\ Explain what causes a boiler explosion and how the safety valve/protects the 

boiler. ' ■ v ; ► . ; 

5. Discuss blowback or blpwdown of a safety valve, and why it is i\^ce?.sary ■ i / 

SUMMARIZE: yF. - ' ' ■ 

1. Why safety valve is nT||st important valve on poller ' . . 

-2. Location of safety valve ^ ■/ . 



TESTING: 



1. What type of valve is allowed between the safety valve . anAsthe boiler? 



PROCEDURE: 

Complete Assignment 4-A-I,,in Related Science Mahual-2. / 




:k.s.<;! ■..'.-.rvit.V'r-'«J*! 
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Safety: Valve Construction and A.S.M^E.C^ Assignment 4-A^2 . 

.OBJECllVES:-.,.-:....^^ , - 

L ; Be able to describe how a safety valve is constructed. . - 

2. Be able to test "^so me of the CJode requirements for safety valves. 

■.AIDS: ; '''-'■t;';'. ' ' " 

1. :^ >6verhead projector; 

2. Transparencies>^A-24, 4.A-2-2, and 4-A-2|^^^ : . - 
PROC^URE: ; : 

1. Use transpad-enty 4rA-2-Z to explain parts of siafety valve. ^ ..; 

2. Use transparency 4-A-2;l to explain Vhy safety valvjc will pop open. 

3. Discuss why ft safety valve should pop open, f ^ ' , * 
. 4. EHsciili Ojdi requirements on number: and ca of safety valves; 

5. Discuss who can adjust. and wjjj^a^^^ 

.^SUMMARIZE; ' ^; „ ' " ; ^v''" ''V; 

\ l./v.Why:Sa,jfeties pop.; ".}■■■ " ,\, "■ ■ ^ .V- • ■ ■■■;S:'yy\-''^'-/':''-- " r'. -. 

2. Why restrictions are made on adjustment and repair of saf 

.TESTING:' ' [ : 
1. when is more than oi^ safefy valve reiquired on a steam V - 

' ' ' ■ . / .■ ■ " . ' • . ' ' .■ ■ > ' ,■ " ■ *■ - <» 

ASSIGNMENT: » > ' " i 

Complete Assignment ^A-2 in Related Science Manu 



32 



Safety Valves; Total Force Calculations 



Assignment 4- A>2-M1 



OBJECTIVES:' ■ .V ;^^':;v ' 

• 1. Be able to find total upward force on a safety valve/; ^^N^'^^ii^ . ■ : ^. ■ . , 
2. Be able to transpose, and find either tlie diair^er of safety valve or the 
. popping pressure. . v; - • , ■ . 'h^^ • "'f-y^^'-y'-^-r-i^ 



AIDS: 



1. Blackboard 



PROCEDURE: 



^ I. Solve problem on blackboard finding total upward force^ on sa|ecy v2fl\^;i-^^ ^ '■y:.:Wj 

2. Using, formiila for total force, show how to transpose arid develop fprmt^ 

^ ; for diameter and poppinjg pressure. ' t o ^ .ii^S^f^-^^M^^v. 

^•\M§L: Solve sample ^problems. " 



4. Review sguare^rppt problems jf necessary. ^ ! _ 



SUMMARIZE: 



1. Basic .forrriula 

2. Ijciw^ to ^anspos© 



TESTING: - . ^ ■ ' 'W' - •• • * ' ' 

1. Have class use basic formula and develop the formula for i^pogpmg>pressure:^^^^^^^' ^^^ 

• and diameter. . ■ ■' ■■'<■- ■■■ - ■.■■■••-■■..*•■■■•; 



5 



Complete Assignment 4-A-2- Ml in Related Science Manual— 2. 
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BottQin Blowdowri Valves: Types, 'Lggatibn and Purpose Assig:nment 

OBjECTIV£S: \ ' . :^ v. .^i ... 

1. Be able to desgnbe the types bf blowdown v^v 

r. " able to locate -and ^descnW the purpose of blowdown va^^ . - . \ 

3. Be able to, bloAV; down a boiler using thfe b ; , 

AIDS:'*'' . [ ' , " • 

1 1. Blackboard ^ ~ . 

PROCEDURE: * ? ■'• ^ '. ' 

- T -;^^^^ lines ; are Jocated on firetube and • 

• watertube boiler^. - • : 

2. Discuss four reasons fpj^})lowing down a boiler, ■ . , ^ 
v: '^ 3. vDiscuss' location of quick-closing and screw-type valves. - ' ^^^^ .- l- ; . ' 

4. Discuss how to>^blowdown a boiler and the precautions to take. * 



A ;^ , SUMMARIZE: 



v, ,^ ^1- Why blowddwn valves are needed. 

!|g|f.r: ' 12/ Reason for proper handling ^ 



' TESTINP: ^tf? , J 

; . 1. Why sijTould you never walk a>ray . from an open blowdo^ 

ASSIGNM^isfT; / ^- ^v, K r 

: ""'j^K^^ - r. rCiomplete Assignment 4-B-l in Related Science Manxml~2/ 
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- Construction and Code Requirements of bottom Blowdown Valves Assignment 4-B- 2 

'~ ■ :■■ ■ ^ • ,, ■. . ' "^^n ^ 

. ... ■ , • • . .• • ... - ..■ ■ ■. • ■ •.• • ■■/■■yy: . ■ ■■ • ■■■(: . ■.>■-. s^^' . •■ "r^ ■• . 

.■OBJECTIVES:- • • " - • ^ 

1. Be able to explain why there' are construction requirements for blowdown 
.'■••v;-. valvQS. ■ ^.p^ / , 

2. Be able* to list some of the Code requirements Ifor bottom blowdown valves. 



AIDS: ^ 'y;:, ." ^ . 
.'; 1 /'^"Blackboard','' • ■• -y'^^--: 

2. A.S.M.E. Code,: Sections I and. VII • - 

PROCEDuAe:''- ■ •'■ ^, -■^'i^-V- 

L Explain how blowoff lines and valves are subjected to full boiler temperature 
and pressure without a warmup period. 
' 2. Kscuss why Ups^^^^;j^ 

3. ^Explain why maximum^and mMimum sik^ for lines; are stipulate<^^ 

4. Discuss when extra heavy piping is needed. , « • ; 
. 5. Discuss maintenance and safety requirements in handling bio v^ofF valvg?. -^^^^^ 

^SUMMARIZE:: '.; -^^^^^ .. '\\^'''"".:' 

i. Care .in, handling ■ ;.■ '%yy^ ' ''y - . .y^ - :^.y ,: :^yy-^^^^^^ 
. 2. Safetj requirements ^' ; 

TESTING:' • .-'^'JM^:, ' Z ' ' 't ' '■ ' '■' - ' --''^ 
A^^y is it important ^ to and tag out blowdown valves before entering ' 
: >^vthe st eam and water drum nf a Knj l^ r^ ; -'y%L • ■ ' ^ ' ■ ,-. :\ 



ASSIGNMENT: 

. Complete Assignment 4-B-2 in Related Science Manual-2. 
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Water Column: Construction aiiikl Function 



Assignment 4-C4 



OBJECTIVE:^ V ^ - ' . ' 

1. Be able to describe the construction bf a water colum^ and how it works. 



AIDS: 



1. Overhead projector 

2. Transparency 4-C-l-l 



PROCEDURE: 

: Using transparency^, discuss the construction of the water column, and 

purpose of the gage glass and try cocks. 

2. Purpose pf; high-low wa^^ • / 

3. Reason for sedunent chamber. / ^ . - ; 

4. Need for fr^ueiil^blowirig down^^^q . 

^ 5. Reading on gage glass with top line closed or clogged; with bojttom line 
. dost& ot^(^ :;.;;,-:.,-,v.:,'.;.:-, : .:..',.■,:-„.■....;;■. 

6. How to renew a broken gage glass with boiler ^under pressure^ 

7. What size to cut glass. " • • 
, ^, 8. ' Ueason for keeping gage glass nuts from clearing; / 

9. Cautions to follow while working on glass under pressure. 

SUMMARIZE: V - ^ : 

1. - Reading on glass with top or bottom lines closed ^or clogged 



TESTING: ' ' . ' ' 

14ew*Wrepl3Gce~^roke^irga|&''^^ 



ASSIGNMENT: 

Complete Assignment 4-C-l in Related Science Manual— 2, 
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Water Column: Location and Code 



.Assignment 4-C-2 



- OBJECTIVES: / . ^ / 

1. Be able to locate the water column.. 
. 2. Be able to describe Code requirements on 




AIDS: 



til^olumn. 



1. Overhead projector 

2. Transparencies 4-C-2-1, 4<:-2-2, and 4-C-2-3 




• (j*.C?,* 

" <« ■.'"■'V' 



PROCEDURE: % ' 

1. Using transparencies, point Ou^the location of 'the ^ater column and the 
' - 'gage glass. ^' % . 

2. Stress importance of knowing that column is at its- proper location and how 
' . to check it to make sure. . ^ . : 

3. Discuss danger of too high or too low a setting. 

4. Discuss reason for minimum pipe size connecting column>to bdiler. ..^ 

5. Briefly discuss matwial specifications re: different pressures. * - 

6. Discuss Code reqdirementfi re:^ valves on lines connecting column to boiler. 

7. \. Explain why cross fittings are uscj^ 

SUMMARIZE:' , ^ " 

>».;v.a, 1. Priop€a?£location of water column ' ' : ; . 

" ; 2.-- How to check water column , ^^^.^^^^ ^ ^v / . 

'TESTING: _ .... ■ z' . . ■ 

- i^i; 1, What is the danger bj^ an unpropeHy located water column s' "TT ^ 

ASSIGNMENT: . - ^ * - . ^ 

' ' Complete Assignment 4-C-2 in Related Science Manual— 2, 
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• OB^GtlVE^ '^.^ - 
f . ' 1. Be able to'jpentify the various types of steam gages. 

* 2.4 Be. able to locate and to describe th€ purpose of steam gages. > . 

' ' I ' : ^ ' . . 

vAiDS: • V ; " , ^ ' > . 

^ • 1; Overhead projector ^ ; 

V \ / 2. Transparencies of steam gages and gage faces showing possible ranges. 

■'•.■•-■■■.....:■.•«/.■ ... ^ . ■ ./ . . -^ip..-. 

PROCEDURE;, ' 
* ' ' ; l.« Using transparencies, point out ranges and graduations. 

2. Explain raijge requirements , ■ : . 

" ' ^ ,3.^ Discuss compound gage, 

;^ 4. ' Expl^ need for siphon and why gage must be tested if live steam enters 
. ■ .Bourdon tube. ■ . ■ ■^-r.:- 

SUMMARIZE: ' ' , ' . 

^ ; . 1. Purpose, lo^tion, and calibration of steam pressure gage. - 



||rESTING: \ ' ' ^ 



;* ^ .1. What.does p.s4.g. and p.s.i.a. mean? V . \0 

AssrGN\mNt: ^ ; « ' 5 

0 Co mpleje Assignment 4-D-l in Related Science Manual-2. . 
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Steam Pressure Gages: Calibption and Range <^ / Assignment 



■ / 



OBJECTIVE: 

1. Be able to" describe the Code requirements for steam -pressure gages.-. 

AIDS: \ •■ * . ■. /■ . /./'^'V 4-,^: ■■ 

1. Olerhead projector " 

2. Transparency showing inteiiial parts of pressure ga^^ ' f5 

3. transparency shovnng suggested piping. : 

PROCEDURE: > 

1 . Using traw^arency , briefly discuss wording parts* of pressure gage. 
•2. E&cuss wl^v and how Bourdon t is protected.- . "^^^^^^^^^^^^^ 

3. Using transparency bf suggested pressure gage hookup, explain why lever 
"type valves -are 'used. \- '^^-^ . 

4. E&cuss reason for inspector test cock connecn6n. . .#. . 

5. w Discuss why minimum sizes are' required 'for gage correG|Spns. - .J -.^-^-o. .-:. 
■ • "6.v/ Re'asonvfor.:pressure^ gage'range.;--' ^ S^.^- 

.SUMMARIZE:. . ^. 

1. Location of gage ' . > : 

2. Protection of gage ' 

3. Range requirements : ^ ^ • 

TESTING:-' /• / ■ ' . .y'J, ' '■• ■ 

' 1. . Why must g§ge range be twicie, but not less than IH times the safety 
popping pressure i' ■ ; . . ■ '. *•.'■■, , ... ,.; . ~ 



m 



ASSIGNMENT: . ^ 
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Steam Pressure Gage Correction 



Assignment 4-D'2-Ml 



OBJECTIVES: 

1. Be able/to explain why steam gages have to be corrected. . 

2. ^ Be abl^'to correct a steam gage. 

AIDS; 

1. Blacl^board 

PROCEDURE: 

1. Re/view Code requirements on gage location. 

2. Ehscuss .433 pounds pressure per vertical foot of water. 
ji^^ aS. £3^plain how to obtain the .433. ^ 
fr j^- JMscuss how to find the reciprocal of a number.^ 

^ 5. /llto saipple problem. - , . 



J Ij. ' .433 pounds pressure per vertical foot 



lem 



TESTING: 

1^ /I- Solve sample proble 
■ } - ■ . ■ '.' • ■ \ : . \ \. . 

ASSIGNMENT: . . 

Complete Assignment 4-D-2-Mi in Related Science Manual— 2. 



■4 



^ 1 - ' 

• • • '! 



4 



V- 



49 



ERIC 



Internal Feed Line ^ Assigyiment 4-E4 

1. ^ifeable to describe what an inte^^^ . . 

2. Be able to explain why mternal feed line^ are necessary, v 

AIDS::- . ' ' ■ r . , • ,■,,.,.>;. " 

1. Overhead projector ' , 

2. Transparency 4-E4-1 

3. t Transparency of firetube and watertube boilers that show internal feed line, 

PROCEDURE: ^ 

1. Using pyerhead projector, ^how^^^^I^^^ of internal feed lines in both 

firetube and waSertube boilers. * ' ■ 

^ .2. (Explain reason for needing internal feed. - ~ : Vfe^-^ ; : 

3. Discuss whatsis meant by thermal shock. ' 



"'* -SUMMARIZE; 



1. .• ^llpcation and need 



v:VV'v'-%- -'What do you think would, happen if incoming fe^e.dwater were aUowed toA*-;''^'^*^^:^^^^^^^^ 
" ' .. ^ v^ik impinee on: boiler heating surface? . ^ ! ' 



, impinge on : boiler heating surfa 

C^plete Assignment 4-E-l iiS Related Science Manual— 2. 



ASSIGNMENT: V . --C^^t: 



IS 
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OBJECTIVES: P 

. . 1.' Be able to explain; the ^nction of soot blowers. 
2. Be able to use, soot blowers. 

AIDS: ■ ■ ' • 

-1. Overhead Projector , , 

2. v, Transparenqes of boiler^.showin^ soot blower W^^^ f , 

■■PROCEDURE: ■,■"',',■;■„ ' j ' : ■ / ■ ' - ? 
^ 1. Using overhead transpar|ncies,disc^ blowers. 

, 2. Explain how soot is forced and where it js. found in firetube or watertube 

■<, ■■•' . boilers.' " -■, - . d ■ ■ ' :. . .iii; , 

3. IMscuss how efficiency is| improved 2% to 10%;^^/^^ ^, ^. , . ■ V-J.'.^^^ .L 

4. Discuss/how stack temp^ture increases . as muck 

. .: ^' inipingement of steam. . ' ": 

8. .DiscG^iiijii^^/^^^^ . ^ 

.SUMMARIZE: ■ .W'-^^^rSfe^ ^' 

1. 'Need for soot blowers .. i-' . ^■'■'.•■^"■■.^,'C'^.vV^^ ^r-.-^^r&i'y:^^^ 
.. 2. Proper procedure when ujing soot blowers ' ;:Mf-f?p-ii^'J^ 

TESTING:' ■ { * ■ ^i-^M'^y-^^'-' 

.1. What wiU happen if soot blower elements m<^ out of projillig^^ 
ASSIGNMENT: ' • ... • 

Complete Assignment 4-F-l in Related Science Manual-2. 




Feed>Water System f\ ■[ - ./jj / . Assignment 5>A4 





OBJECTlVEf ■■ V-^ ^ ■ , ■>■ ; ^ ■, ^ - ■ ■ ; . ^ \ 

*. tp jjbga^j^'^rid t^: explain the purpose of all the equipment foUnd in a 

|ijf^-r ' 1. Sketch of a^conipiele F.W.' Systein 
spa|ehcy of an F.W, System . 
. ; 3. Blackboard 

TROCEDURErV ' ■ . ^ ■ - ■ •/ ^X'-; ' ; V-.': ^ 

1; w/Explain why a feed-water system is so important. 
• ^2i^^)^Explaia vyrhy you need onei^ounS* of water for each j)oun.d^ of steani 
■.. •■ ^ generated. ■ ^ *■ ■ ■ ^ /-V'''.-'':' ' ."^'C' 

'3. Explain the danger of low water aiid why a boiler explodes -r drop ^^^^^ 

\ pressure without a correspbnising drop in temperature^^^^v^^^^^^^^ V ^ y-- - 
4*; Using a transparency or sketch of a cdmplete feed-water system, trace w 
# from the open feed-watei^ heater to each boiler. : ' 

; >5- Explain the function of all equipment in ?he system. 
' ' . ^ 6. Explain why the open heater must be vented and the dangers of usirig; an 
. .open -.F.W. heater. . ■-■ ■ s-.. ■ - 

.-. ' • ■ 

,y -SUMMARIZE: ./ ' ^ ' ' ' ' .. " ' r ■ /V 

1. Importance of kqowing every possible way of getting water to a boiler. 
. . 2. Danger of high and low water • V 

3. Dangers of -an/Open F. W,4ieater. ^ ;r^: ^^^^^ _ 

■ TESTING ■ ■ ' ' ■ '^■■v:^.' ■■ .,. ■ 

1. Why are one steam and one electric pump recommended? ^ ^; 

2. How could you get water to a boiler if the regulator failed? 

3; Name the parts, and the function of each part iri'a feed-water system. 

ASSIGNN^g^^ '-I'.'W- I 

^^;Apo"Jplfi^fi Assignment 5-A-l in the Related Science ManuaI-2. 
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Fuel Oil System \ > ' & ^ ^ ^ ^ ^ ^ ^ 



OBJECTIVE: •- ^'V -^^ 'y ' -^^ ' ■: /^^''' ^^'■'■'^ ■ /'^ \-- - '■ ^ ■ 

1. Be ajlle lo locate and to explain the' purpose of all tJie equipmejit found, in a 
^ /No. 6 fuel oil systein.. ^ ; , • : . 

AIDS: /''^y^-/''- \ ; ^- ' V 

: ^* / ^1. Blackboard . * 

2. Tt^^^ oil :SysteiTi.(5-B-l-l) . ^ . • * . 

^PROCEDURE:-- ■■H-^.- ' "V" .• " - . ■ ' ^ y'-'-' 

' - Uspg traii3^arenc^^ fuel oil system/ v : \ , ^^^^ " 

24 Explain t]le^ purpo^/anJ*nhe. Ideation bf iall of"' tKei^/parts in the. fuel oil 
• system, v; .* •* " • ' •■■^ t: 

^ : * '3 • . , ■ V V 

4. Explain vyhy iiuplicatipn is needed for tanks, , pumps/ strainers, and heaters: 
5- E:jcplairi how the system functions during normal operation. : :--':--'-^r-y 

SUMMARIZE: . .. • /■ ■•>..' . ^ . "v":;.; : . 

Discuss the fuel oil systerh showing the flow of oil tjirbugh the sy$t^ini^^ 
^ Stress the: function of each part in the system. . ; . 

•T:EStlNG:. .. . ./■"■.',;,■ : ' ^/^i '"'^5.; 
. . 1. What^equipme.rit is foupd in a No.>,6 fuel oil system? , . • v 

• / 2. What is the funption of each part? . ' ^"^''.j . ' " ^ ' i 

3. Can you operate a fdeloil system without preSissure gages- and thermometers? 
~- ■ 4 . .W jiat-;i54Hmpert-ant-:te^^ 

ASSIGNMENT .' . ^ ^ \ ' ', . ■ ^ ' • . ,y^\''.;.;;'^^C:V ' ^ 

Complete Assignment 5-B-l'iJf Related Science Manual-2. ' ' 
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Review of Fuel Oil Measurement 



Assignment 



OBJECTIVES: ? - 

; 1. Bi; able to calibrate a fuel oil tank. ■ 
2, Be able to compute fuel oil readings. 
■ 3. Be able to compute fuel oil consumption." 



AIDS: 



Blackboard 
2. , Fuel oil chart 




PROCEDURE: . ' y\ : . { 

^ ; . . 1^ Explain how fuel oil tanks are calibrated. 
; 2v ^Explain that all soundings pusf be converted to inch^ 

; : 3v Explaih how to read the fuel oil chart to get gallohSi ; 7 
• . *. Explain hovv' to interpolate between values td^iflnd hdf iiibh rfeadiri^^^ 

5r ;^Explain liow to make up a chart for half inch readings. ^ ' ^.'^' f^^^^ 



SUMMARIZE: ; ; . ' 

1. How to interpolate ' , , : ! 

2. How to make;a chart for half -inch readings 



if 



■ * \ 



TESTING r,::':^ : V '' 
, 1* I5plve%veral interpblati^^ " / . . 

2. How will your charts for half inch readings be made up? ' . 

>■■,'■■ ■ - , . ■:./.:■■ ■ ■ ■ .., 

ASSIGNMENT: • , . ■ r^^ — . ' 

..;C^ 



■..V 
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Fuel Oil Temperature Correction ■ ■ 'IB • ■ ' ^ ■ • ■ • ' , ' . '•5-Brl'M2 



OBJECJ^IVE: * * ' : -"^ \ 

, , 1. Be able' to correct No;6 fuel oil to thq standard^ 6P°F/^^/^^^^ ; 

■ AIDS:' , ^ , ; ^ ■ V ' _ ... V ■/' '.J'. /"■■■^ : ■ -C 

1, Blackboard " ' . - 

PROGEDURE: • . ' " 

. ^ 1. Explain that J^o. 6 ^fe^^ 
' . . / 2. State its B.t.uV content, and make a com^ 

3. Explaih the necessity^ -pf. heating No. 6 fo^ it through pipelin esr^ 

'4. Explain^ that nbrm^^ No. 6 fuel oiljhs deUvered to a plant art:^^^ to 
140°F, but yoii' iare charged for the nuniber of gallons at 60° F. jfeefore, it 
' . ' is necessary to use a correction factor. ^ • 

5. _^how and explain the following eqwatioriV ' - ; ; , ; 

Corr/ Gals = Gafe Reci [l.OOOQ (;e00345[Temp - eO'^F] )] 

6? Explain how-to solve a problem fusing the above dqua^^ 
'/ ■ - •■ -^steps.^ ' 

7^;' Shov^n example using 5415 gals delivered at i30°F. , ' t 

.SUMMARIZE: . " • . ' : ; ' ^ . . - 

1. Correction factoj" equation. 

2*^.- :How to use the equation ■ ■ 

■TESTING-: i- • - ^; ■ "'""^ ' ■ - 

1. Have students do a sample problem. W ; ^ . 

ASSIGNMENT: . ^ - f 



ERIC : 
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Gas Systems' ■ • • ' 'V ■ ' . ■ . ''^5 " ^ "■ • -•Assignment:S-B'2 ' -i;^ 

: ■ ■ OBJECTIVES : /.\ - ;' - 

. . ^ I, Be able to describe the various gas burner systems/ > ^' 

Be able to identify- thi parts and to;, explain 'the furii^^ ; . 

' ■ different gas; systems. -v . ■ ■ • " 

jv— • 'aids/,;/ ;v;^' .\/ # ' • ' 

1., Transparencies ofeach system 

:.■■■:;>■•■■■ PROCEDURE:.- ; V " ■ ■ -'^"'^ 

; / ' 1. Using the overhead projector, show the lowrpressure ^ gas burner system. ■ 

■ . Identify: the parts and explain ^the function of each patt./ 

2. Using the overhead projector, show the high-pressure gals burner system. 
;' # • . / Identify the parts and explain the function of each part-. 

. \ ; 3. Explaiih where gas and air mix in each burner. ' 

' 4* Explain the- function o£/the venturi t ub e. 

. 5. Explain the purpose :C* tlie safety deuces — vent lines, automatic shutoff 

- valves, and* slow opening valves. ;v : 

, ; 6. Explain the. advantages and disadvantages of combination burners. * 

SUMMARIZfi^y : ^ . 

1. Disci^ <:^peration of each gas^^b ; 
Ui^w cacfa transparency. 



9 



, k>w-pressure gas system ftiriQfibri? J . 

2/ Tifftiw does a Kigh-pressure g|S s^ 

ASSIGNMENT: ^ ^ , 

lete ASfflmifnen "5-B-2 in felated Science Manual^iZT 



Natural and Mechanical ^Assignment S-Cl 

- 1, Define draft! ' - • - 

, 2. Be able to explain why it is pecessary to control draft in a boiler.. 

3. Be able to' control draft in a^ boiler. / ■ 

.. AIDS:'.>/ ^ ' v y . •/ * •. ■ 

, ,1. Transparencies of all sketches fr^ Related Science Manual-2. 

PROCEDURE: ^ ^ ^ - ' 

1. I3efine draft. Explain vyhy it is necessary in*^ b 

2. Using the transparencies, show; \ > . 'h.' 
a. Flow through the boiler fl ; 

-b. Points at which draft, is controlled. 
. ^ c. Pressure at various points through the boiler. 
3y Explain the reasoW m^cha^ical.draft i ^ 

4.., Explain the importance of proper draft control in a boiler (fueUair ratio). ^ 

/: ■• : -V'^^l'^-v. -.; • y ■ . - ■ . • 

.SUMMARIZE: : ; > ^ \ / ^ 

1. Natural and mechanical dr^t l'^^^^^^ ' 
,2. Why it is necessary to tonfrql draft ! 

' 3* How to dontrol,;dFaft in a boiler, ^ V 

.TESTING: ' ' ■'' ' ^' . .■' ■ ■ ■ ■ • ^ , • " • ^ y'-'. 

1. What is natural draft p. ^. * ' 

, 2.;; What is mechanical draft? 
^ 3, How is draft controlled in a boiler? 

4. What purpose does a draft system serve? 

• - '■ ■ - ■ ^ . ■ ■ ■ . ■■ • ■ '•• ' ' ■ 

■^^^y^SSlGNMEOT^ 7^"""^^' ^"'^"^^'^ ^^■■^'^^-.^■y^^^^^^^^^^ 

, Complete Assignnrient 5-C-l in Related Science Manuafe2. ^ 



* . / ■ .57, ; ■ . ' ■ ■ . 



Draft Produced By a Chimney 



OBJECTIViS: . ^ . \ 

> 1. Be able to write the formula that is used to determine the theoretical 
amount of draft produced by a chimney . / V 

2. Be abl^ to^calculate 'the theoretical amount of draft produced by ^ chimney. 



AIDS: 



1. Blackboard 



PROCEDURE: 

. 1. Explain how draft is produced in a chimney^. • 
2. Show and explain each term in the equation; 

: D = .52 H.P. (4-- V V 

3^ Show two examples of how tq fmd the theoretical draff produced by a 
"'• , chimney. ■ 

Use: ; \ H = 250 ft. 350 ft. 



P = 14.7 p.s.i.a. 14.7, p.s.i.a. 
Ta = 90°F 
Is = 60p°F • 



75°F 
350^F 



SUMMARIZE: . ' 

^ 1. Each term in the equation 

2. 'How to set. up each problem 
, 3. Use of absolute values. 



0- 



TESTING ' 

1. Solve a sample problem.. 



ASSIGNMENT 

Complete Assignment 5-G-l -Ml in Related Science ManuaI-2. 



.•vi.::-tf^J*.t«Ui=J.'iVw 
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>bijn and AuxiJiary Feed-Water Piping , ^ v Assighmen^6-A-1 



OBJECTIVES: . . >• 

1. Be able to trace every possible way of getting water int^ 

2. Be able to^^explain what to do in the event of low water in a boiler. 

'.AIDS: ... , ■ ■ 

1. Transparency of fejed-water lines. • , * " 

PROCEDURE:". ., '. "* ' ■.■■-'vr^ \- .■'/:^v. 

1. Explairi-the necessity of maintaining^a normal water l^vel; a .-^'i'''.^ 
f 2.- Stress the danger of not knowing how to supply a •steaming boiler with water , 

' iin an emergency. ^ ^ ' \ '■■ 

. 3. ; Explain the possible damage to a steam boilerXs* the Vater^^l^^^ • / 

' v 4. Using the transparency, explain each way of getting' vs^^r :-to the steam 
. '- boiler. * / 

5. Explain the makeup vvater systems and the rdasons whyycliey, are needed. - . 

6. Explain tii^ A.S.M.E. Code on feed-water lines. ^ ^ . ' 



SUMMARIZE: ■ ■ ' ■ ■ ^ ■ '^'^^^^^^ r 

1. Ways to get water to a boiler \ / 

2. How tOv handle low water. . r ' 

' ' • .■ ■ ■ - y ' . ■ ■ ' " • ' ' ' 

TESTING: / " '\ ^ ' :" '-'^ ^' ■ .\ 

1. How many ways are there of getting water to a boiler? 

2. If you were pperating a boiler^and the water in the gage glass dropped below 

: '"U the bottom of the glass/what would you do? Expkin m i , 

■ * -" '-1^ ■ ■ "■ >■' . - . •■ ' ■ ■ ' ' 

ASSICisiMENT:',. ■ - ■ " . ■ ^ ■ ' ' ^ ■ ' M 

Complete Assignment 6«A-l in^Related Science Maiiud 
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Feed-Wkter Line Valves, 



Assignment 6-A-:2 . 



■QBJECTIVESi'/ *• v.. 

H 1. Be able to identify the types and describe the purpose of the^yalv^s* Ifourid^^;^ ".^ 
or\ a fejsd-water line. ^ . y ' ■ . : - ' ' 

2y Be able to explain the A'S.M.E. Code requirements for feed-water line ivalye^." 



AIDS: 



l.< Transparency 6-A-2-1 ; ' , . ' * . 

PROCEDURE: ■ .:\ '-^ 

1. ^ing the- transparency^ locate;;;the positions of all yilves in tl^ feed-water 
• ' line. - Z^'- ^ ' ^ ' ■■ ' 

2. Explain the type and purpose of each vdve; . . i ,V .. - ^ *^ • . 
' . • 3. Explain the A.S.M.E. Code :i;equirenieprs/ 1- • • ■• ' ' J t*^- 

summarizeTT' ; > : " .-■v. 4- s ' ■^ 'V % ' '^'^^ " 'A 

.. 1. .Position ^nd purpose of all valves . ^ ; / - : , ; 

- . . 2.' A.S.M.E/Gode^v;;.,,^.,.^-;. '^^^^M '-T^>^'-^ ./-'^^^^^v:, - -^^"•>- 




"-^^v"^ ' '-^-w • '"^ ■ ' • ^'■^^^ii^''^^^ * \ -^^^^b^^^ '■ 4 -Z v v : • ^^:--..^^:=i-■ 
L^.<:rv-.> v.> ^^'^ . V ■;■'■•>■■ >--^^^^/ ^"^^^ •^-■-;/^■:.•'-^-: 
»a^^-''v\?^ r'^^^^^^ 



"* .-i^ ^-'^ ^ 




Open Feed-Water neater 



Assignment 6>B4 



' - OBJECTIVES: 

1. Be able to explain the purpose oif an open feed-water heater. 
f 2. ; Be able to describe how an jopen feed-water heater functions. 
I? . 3. Be able to describe how an open feed-water heater is constructed. 

AIDS; ' r ' ■ • . ^ ■' 
1. Overhead projector 
,.; • _ .' 2. "frapsparencies of types of open feed-water heaters. . 

: ■■■ ■ PROCEDURE* ' ■ ■ 

\ 1. Using transparencies, discuss how open feed-water heater works. 

♦ .. . 2. J Discuss functions of a feed-water heiter. / 

^ 3. Discuss basic construction. . .. 

' 4. . Discuss dangers involved to boiler using open heatier. 

5. Discuss reasons for internal overflow, 
r 6. Explain purpose of the vent condenser. 



SUMMARIZE: 



1 . Function ^f heater 



2. Danger to^oiler 



)^oi 



TESTING: 

1. What will happen if the tempwature of open feed-water gets too high? JTbo 
low? 



ASSIGNMENT: . 

Co mple^Assignmerit 6-B-l in Related Science Manual— 2. 
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^OBJECTIVE: 

1. Be able ro calculate the percent fuel saving from heating feed water. 



PROCEDURE: ' 

^ 1. Explain that if exhaust steani is not used for heating purposes, it' is usuajly 
wasted except in plants that use it to heat the feed water, 

2. Explain that this preheating of feed water with, exhaust steam is done in the 
open feed-water heater. ^ 

3. Explain that the fuel saving^ can be quite large when f^cd water is pre)ieate4v 

4. Show and explain the following formula: . / 

» . ■ . -■.».■■, ' ■ " ■ ' ■ ' ■ ' ' "•■ ■ , 

• ' . . : . % Fuel saving = He"^-- - 32) ^ 

5. Show two examples using the following values : - 



18b°F 
208°F 



80°F 
100°F 



He ^< 

1060 
1190 



SUMMARIZE: ' 

1. How to set up the equations for finding the % fuel saving. 

2. How to solve the equation. % .c. 

3. Stress the rfeed' for efficient use of fuel. 



TESTING:' ;: ■ : ■ ' ;^ ^ 

1. What are the main.reaspns for preheating feed Water? 

2. How can we determine how much fuel is saved by preheating feed wate^- 
' owith exhaust steam? . ' , ■ 

.:n.....^..c:..v.-.......3^.;;5Qlve-sample-problem-r^ 



ASSIGNMENTT: 



y^^^ T^\= 120°F, and B.t.u, = 1176 



Complete' Alignment 6-B-l-Ml in Related Science Manual-^2. 
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.-. ■ OBJECTIVES: 

'• * > 1- Be able to explain the purpose of a closed .feed-water heater. . * 

' . • ^* Be„able to locate the closed feed-water heater. 

. 3. Be able to describe the basic co^ 

■ ■ ^' .Yl .' * . -V , 

■ ■ . ■ . ■■■■ ■ ■ ■ ' ■■ 

■ ^ ^ 1. Transparencies 6-B-2-1, '6-B-2-2 

. : ' . ' ' ,.- • ■ ' ■ " • • ' \ ■ ■' 

'/Piy5cEDURE: , . /.-.■^ ^ 

. I 7 1- -Explain the purpose of the closed heater In respect to thermal shock and 
' efficiency. — . ' . \ 

I 2. Explain the types of closed heaters and how they are cbnstr 
^ -S^ : i U$ing thp transparencies, trace the flow of water and steanii Explain the;: 
il 1 ' Purpose of the inlet, ot^let, and by-pass valves. ShoW the safety dnd relief 
* J ' valves that protect the heater from excessive presi5ur;e. Point out the shell, 

_ > tubes, and , tube sheets. ^ ^ ^ ^ . 

* . ' ■ ■ , • ' '' ', ■ ' ■ ■ 

• ' SUMMARIZE; ■ ' ' . ■ . 

^ 1. Construction .' 

: / * 1 . 2. Flow — w^ter arid steam ; • , 

• , . 3./ Purpose and location ^ 

■ TESTING: ' , / J;^'^ 

1. What is the basic purpose of a cljosed feed-water heater? 

2. ' Describe a closed heater. ; ' a 
3* WHat protects the heater from pressure? 5| 

■■■ -v-^^- . ■ . ' , : ,. ^ • /- • - , ■ 

\ ^ASSIGNMENT: ^ ^ . " 



Complete Assignment 6-B-2 in Related Science Manual-2. 



Fuel Economizer ' % ^- Assignment 6-B-3 

OBJECTIVES: i 

1. Be able to explain the purpose of the Vuel economizer. - 

2. Be able to. locate the fuel economizer. 

•■ • AIDS: ^ . ■ ' . ' : ' \ 

^1; sketches or transparencies showing location of economizers - 

■ ■ ' ... ■ ' '' ■ • . <».■■■'■/ 

PROCEDURE: ' ' ^ - ^ . . 

^ ^' Explain how econonjizers provide a way to increase boiler efficiency by . 

• . extracting heat from flue gas._ i " . 

2. Using transp»arencies,; discuss location of economizers. 

, 3. I^cuss material used and reasons for selecting these materi^jUi 

^ 4v" Discuss need for ;:bypiss dampers and valyes. " 

_/ 5. Explain why'induced draft fans are needed \yith economizers. 

/ 'SUMMARIZE': /- . \ v ... 

/I. Why ecdnoiiiizersfare lisejl. ; ~; ' 

• 2. Where they are ^ound. < ^ ^ ; r 

. 3.:' Need for bypasses. * / : ^ ' " V 

^ . 4. Need for induced draft ' ' ; : — » 

,, . - . • .- ; ■•1. • • • - 

.; TESTING: ^ / 

1. Could lan economizer be installed in the school plant? Explain, c ■ 

2. What would you do if economizer tubes started to leak? / 

ASSIGNMENT: " ^ t ^ ' . 

<k>mplete Assignment 6-B-3 in Related Sci^^^^ ; • 




Controls; Feed-Water Regulator 



Assignment 



OBJECTIVES: 



1. Be able to describe the purpose and to locate the^^d-water regulators. 

2. Be able to identify the types of feed-water regularars. * » * 

3. Be able toj operate a feedrwater regulator.\ . _ ' . v - . 



AIDS; 



1. Overhead projector * , ^ ^ , 

! 2. Trarisparencies of different types of regula,tors 

. . . 3. Sketches showing location of yarious types of regulators ' ^ / 

PROCEDURE: - ^ ' ' : ' ^ 

1. Discuss purpose of all feed-water regulators^ 

, 2. . Using transparencies, explain how regulators are connected to the boiler a*nd^ 

. how each regulator works. * • 

3. Expkin wllf certain boilers need a certain type of regulator. , * 

4. Discuss fireman's duties and responsibilities towards feed-water regulators, 
5/ Discuss functional failures and how to handle each. ^ 



/SUMMARIZE: / ^ " 

1, Types, {purpose arid location of feed-water regulators. 
2,. Discuss operation of electric type of regulator. ' / ' 
3.' Discuss operation of mechanical type of regulator. 



-..-■TESTING: ■ ■ ■ . ' ' '\ '''^ / ' 

' 1. If a Copes regulator stucfc in an open position,* what would you do? * 

^. . * 2. > If :a McDonneU MiUer . 150 regulator' faU^d to shut off t^^ 

^ you do? \r ■ * . ^ ' 

' 3. I^fow does the Copes regulator Shut boiler off due to jow water? 

; ASSIGNMENT: • ' ;■ : / . - ' : ' 

Complete Assignment 6-C-l in Related S^^i£^Hr^^anual-2. 



65 



'1 



'56 



Q>ntrols; Automatic City Water Makeup Valve . / Assignment 6-02 

OBJECTIVES; . / 

1, Be able to describe the jpurpose, and to locatew automatic city water makeup 
.• ' 'valves,- V .■ .-^^-^ ^ ■ - ^ ' ' ~^ ' ■ 

2. Be able to describe the fireman's responsibility regarding autojpatic city 
• water makeup valyes. . . j \ v. * 

' ' • AIDS: / \ • ; . ■ ' . ' . ■ • v ■ V ■ •■ - ■ " ■ 

1, ■ Overhead projector ' 

2. Transparencies of automatic .city water makeup valves 
. * 3. Cutaway model of automatic city water makeup 

* . ;'^''^_^^^4rOCEDUR£:- \ ^.i .. _ ' ■ . Z^^: 

• '^^f:' Discuss cWevpurpose of an automatic city water make^^ 

""it/' 2. Explain how returns can be lost or contaminated, 

3.. Using overhead transparencies, point out the location in the high-pressure 

and low-pressure plant. - 
4, Ejcplain why the locations are necessary, - 
- ■ 5, Discuss importance of blowdpwn and cleaning -strainer. • - 

- . 6. Explain why 100% jeturns are important in a low-pressure pl^ 

7, Discuss reas6n for bypass, - 
■ ■ " ■ " , ■ ■ ■ . ■ . . ■ . ' . ^ ■■. * ' ■ .' iV-- . 

^ SUMMARIZED - ■ 

■ ' ... 1. Need for automatic feed-water regulator,. 

2, 1 pound of water for poundi of 'Steam 

3, Various locations of regulators and why, 

TESTING: / \^ ■ v'v" 

1, What \yodM happen if autonwtic failed to sksnaff?-^ 

1^ " " ' - y ^ 2 , Wh y is a"b y p ais ^^^^^^^^^ 




I 



ASSIGNMENT: . ^ ^ 

Complete Assignment 6-C-2 in Related Science ;Manual---2. 
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ERIC 



Controls: tow Water Cutoff ; Assifinmcm 

. ■ ■ . , ■ ■ '■ ' # ■ ' ' . . ' " . 

OBJECTIVES: ' , ; ' ~ • : , . . ^ •• ■ " ^ 

' V 1. Be able to describe the. purpose and, to locate "a low w^ter cutoff, 

2* Be able to describe the fireman's responsibility regarding low water cutofC^^i . ^ 

■;./*•.•. ■ ^ ■• -i ; n--.' 

-AIDS: • ^ ■ v. ; 

<» 1. Overhead projector , i> * 

>' 2. Transparencies shoXving location of low water cutoff ■ . • ; ? > 

. 3. Cuta.way models o^4q:^ ^ , * . , , ' 

\PROt:EDURE: ' ' • • ' : i;-^' ; ' " . ' ' ' '■••/V-^V'. 

1. CHscuss purpose ind location of low water cutoff. * r . 

2. Explain reasons for blowing down low water cutoff. ^ 

3. Discuss evaporation test — purpose and how to do it. ^ 

4. Using ' overhead projector, point out location of low water cutoffs, 
^ 5. Use mojdels to show how the cutoffs work, 

SUMMARIZE: \ ; ' " . ; V 

1. Purpose and location of cutoffs 

2. Two ways to test cutoff ~ '* V 

TESTING: > ■ ^ ^ 

1. What could happen ^ the low water cutoff were ^^n 

2. Why should the evaporation test be made periodically? Vr' 

ASSIGNMENT:'' ^ ^ . ' , . ■ .i/' 

Complete Asisignmerit 6-C-3 in Related Science Mahual— 2. 



4 



■ .-A 



58 



■ c ■ ■ ■ 



OBJECTIVES: . • r. ' ; ' ' 

>L Be able to. describe the purpose and to locatevthe conde^ 
2. Be able, to describe the fbeman^s responsibility regarding condensate-, tarlks. 

AIDS:-:'" ■• ■ ■ ' . ; ^ ' 

. 1. Blackboard . ' 

: 2. :%Oyerhead projector . . - • 

3> Tri^nsparencies showing tajik and fittings 

\PROCEDAi||^\;;V , ' ■ - '^"v " ■'•/• 

l/ Discuss'reasons for saving condensate. ' . ' ' * 

. 2.^' Explain results and causes of . increase and decrease of condensate 

\. teniperature. .. 

: r' 3. Using tlackfcoard show the location of condensate tanks and 4ioW they could 

- 4. Using transparencies, expl^iin the purpose of all fittings and accessories found 

, 5. Discuss procedure to follow in event of oil contamination of returns and the 

effec^ on plant operation^ 

SUMMARIZE: - ^ . 

^ . * ■ 11 ■ ■ 

1. Fireman's responsibility . bV temperature j^^^ 

TESTIISIG:-'..^" ' 

1: Why IS it iriijportant to jjrevept contaminateci water from entering the boiler? 

ASSIGNMENTi . [: ' 

Complete Assignment 6-D4 ia.Rek^^ 



Condensate Tank: Vacuiim^^ 



Assij^nment 6-D-2 



OBJECTtVES: . ' | - 

I t. Be able to describe the*purpose and to locate the vacuum condensate . tank, . 

2. Be >af>Ie to describe how a vacuum 
V 3^;. Be (able to describe the fireman's responsibility regarding vacuum pumps and 



1.. Blackboard j: » * 

.2. Overhead projector ^ \ 

3. . Transparendes on vacuum tank and pumps ' ^ ^^^^^-^^ ^^^^^ ^ 

,", . ' ^ ■ ■ . ■ '■ .■■ . ■ ' ■ » • ^ ' " ' • ' 

^PROCEDURE:' ' ' •■■ ' - ■■V-:-*^ . ; . ,. .. : • ... ; : ^ : v , , . 

1. Discuss purpose pf a vacuum tan^ 

Explain where air and non-condensable^aj^^s,come from, 'and discuss, how air 
and eases are removed rfrom svstern. • - ' .-^^T' . ■ 



3. 

'J 

4. 



6. 
7. 



and gases are removed rfrom systern. 

Using blackboard,, sh^w locatior| of vacuum tank ahd pumps in the system; 
Using the overhead 'projector, explain the parts and: the purpose of fittings 
found on the vacuum tank. ; ^ W • 

Explain ithe reason for ^^having thermometer, aind the cause and effects of an 
increase in return condensate temperaturie. 
Discuss procedure for correcting this situation, 
Explain the three-way selector switch and how td use it,' 
, 8. Discuss vacuum setting and rajige, . .: :r 

9. Discuss causes of water discharging from the air vent, * ^ ; : 

10. Explain the purpose of dual purhps. 

It, Discuss the 'maintenance requirements of vacuum tanks and pumps. 



SUMMARIZE^ , ; / 

• 1. Purpose ahd .location of vacuum condensate tanks systerri; '- j. 
2. Selector switch 
' ^3. Cause and remedy of increase in condensate return teinp^j^ture* 



TESTING: ^ W ' 

1, If you saw water coming out of the air vent, what would yoii do? 
^ 2, If the vacuum tank started making loud knocking noisesj what would you 
look for? ' , ^ >^ 




ASSfGNMENT: ' 



( 



• Complete Assignment 6-D-2 in.Refated Science Manualr-2i 
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Reciprocating Pumps ^ Assignment 6-E4. 

1. Be: able to describe how a reciprocating pump works. 

2. Be able to explain the mjeaning of the nam(Pplate data. 

3. Be able "to explain the reasons a reciprocating pump will fail to deliver water . 
to a boiler, : V^! 

AIDS:"' ■ ■ . ■ ■ ' V •'■^ 

■ -i^ \. -Blackbdiard . ^ . 

, 2. Sketch of boiler shov/ihg steam line to pump and discharge line to boUej*. 
(Include steam pressure and water pressure.) 

PROCEDURE: v/ ' / . ■ 

. Put sketch on opard and ask if anyone can explain ho w a pump using 100 
l^'V'iif^x^^ p.s.i/bf steam canMeliver 400 p.s.i. of water pressure. 
! 2. Explain the design of pump steam piston, which is 2— 5Vi times larger in area 
_ .:tJhan.thjB water^g|iiton.\^^ ■ ' ' .■ " 

3.. Explain what is meant by total force (area X pressure). 

4. Explain what is meant by: total -force on steam side of pump = total force 
on water side of pump. " i • . ! % ^;^> r 

5. Use pump data: 4X2 X ; 8 steam pressure 100 p.s.i. Show hoW tp find the . 



water pressure developed by the steam pressure. /^I^ 

Total Force Steam 'Side = Total Force- WatierSiSe r > * 

: Area Steam Side X Steam Pj'essure = Area Water Side X Water Pressure 

^(clsJ^ ' X .7854 XiSteam Pressure = (dsv^r)^ X .7854 ;X^Water pressure 

4 X 4 X .7854 X lOO = 2 X 2 X .7854' X Water Pressure 



12.5664 X 100 = 3.1416 X Water Pressure 

12.5664 X 100 - ^ ' 4 

— . 3^1415 — ~v = Watpr Pressure 



1256.64 ^ _ „; , ' 

= Water Pressure 

400 . = Water Pressure 




6. . Explain again why steam piston of feed pump must be 2—2Vi times larger in 
^ area, than 'water piston. ' - ^ * 

|Expiain|ihe purposes of the reciprocating pump, other t\j^^ff^J^ ifeed^^ 
, : y \MBf pump-Iv . ,'. . • < .• . K-y ■ '. ■'• : • ../-U 

8. ExpMin the reason^ ^f^ ' , ^ ' 

9. Explain- cover, name plate data and what it means. . 
10. Explain the r^asonis why a pump wojuld fail to discharge Wnbu^h v^feter^ 

boiler. ' ■ • • 



I'-:. 



ERIC , i 




SUMMARIZE: 

1. How pump works 
-'^ 2. Name plate .data 
3. Reasons for failure 



TESTING: . ' : - ' ' • -//y^v- r^-'' . . ' ■ ■ ' . 

1. What do figures on the name plate indicate? ^^^^^^ 

2. How do you 'find 'the totd forcl developed on a pump?. ' ^ 

3. What name plate data would yoijL expect , to fmd^ on a bpiler *feed-\rater 



pump I 



^^=-^4- How many reasons can 'you think of that \vould cause a reciprocating pump 
to fail to, furrfish water; to a boiler? . 



. ASSIGNME^: . ^ ■ \ [ -^^i 

Complete Assignment 6-E-l in ^Related Science Manual^2. 



4, . 




Developed Total Force \^ Assignn^jjS E4>M1 



, OBJECTIVES: , 



Be able to explain what is meant by total force - tot^l fg^l' ' 
2* Be able to find the steam presisure needed knowing 'me w pressure 

developedlWhen using total force = total force 
3* Be able to find the water pressure developed knowing the steam pressure on 
hand when nsin§4otal force = total fi^ce, 

PROCEDURE: 

Dull. Pressure is fdrce artincr nn a bnHv ner nnif L-'tM; 



L Explain that force Is push orJpull* Pressure is force acting on a body per unit ^j^T^r 
' of area; this can be pounds per square inch or pounds per square ^^fo^ ' ' ^^^^ 

: 2- Area of circle = X .7854 or it R^'. Explaiii why wa usually use X 

4^?'^■ . ■ . . .7854-.^: ■ ;, :^ 

* 3. Explain pounds per square inch. (p,^,). 
4. Explain what is meant by an equation. 

. 5. Explain what is meant by total force^= total force. (Use figures to prove it.) 

y . \* 6. Explain how to solve for steam pressure. " ^ * 

* 7." ExplaCin hoWi to solve for water pressure. 
8. Solve sample problems: 

Pump 4 X 2 X 6 steajn pressure 150 p,s.i. Find water press 
4 Pump 4'>fe^.5 X 4 wat^ press^^^ 

; ^ SUMMARIZE:.: / ' 

'\ 1. Total force = total force , . \ " 

2. Show how to transpose and solve for unknowns. 

3. Show how tp prove answer testing. « • • 
TESTlCifG: 

V • . '• V . . , ■ . ■ 

* !• formula, totoZ /orce = total force, have, students develop formula 

. for finding ' 

^ • * a. steam pressure - A,^^ 

, ^ . b. water pressure. ' - ' 

" ■ ■ " # " . ' . • ■ ■■ • .-^ 

ASSIGNMENT: ' 

. Complete Assignment 6-E-l-Ml in Rekted Science Manual— 2. 
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Reqiprbcadilg Piimp Capacity Assignment 6-E-1-M2 



ERIC 



OBJECTIVE: ; 

1. Be able to cjalculate the'pumpujg capacity of a reciprocating pump.. 

AIDS: ^ * _ J: ' ■ 

1. Blackboard . 

PROCEDURE: / || |^ 

Using a diagrani explain how thp waterside of a reciprocating punip 'bperates. 

2. Explain volume and how it relates to this type oit^ump. « 

3. Discuss leakage and how it can affect the efficiency, '.^ - 'T' 

4. Explain that 231 cubic inches of *water is equal to one gallon. 

5. Define "stroke of aspump". ^ " ^ V..v 

6. Explain the meaning of the- terms simplex, duplex, single acting, and double 

.'acting..'-;. ;• • \-; 

7. Show and explain the formula 

. G.P.Mi = \, \ 

8. Set up and. solve two problems using the fbUowing values: . f 







_L 


EMa. 


_N ,. 








12 


10 


100.; 








16 


.•14 


120 


80%' 



SUMMARIZE: , * , ' 

1. Formula and terms 

2. H^w to solve ^ ' ' > 

3. Ho>v to determine number of strokes 

TESTING: ' 

1. ExplSwn each term in the formula for finding thi capacity of a reciprocating 
pump. V , * , 

2. Have students do the following test problem and discuss the results: 

A pump with the follovmig data 4X6X8 operates at 80 strokes 
per minute. It is 80% efficient. How many gallons will it discharge in 
. <. a minute? 

• • ■ ' ■ ' ■ •■ % ... ' 

ASSIGNMENT: • ° ,/ I ■ | ;g|l' ^ 

Complete Assignment 6-E-1-M2 in Related Science Manual— 2. 

. ■•^...^ , . ■ ■ , • ' 73 " ■ . ^ 

. ' ' • •64 . 





■piumps for 



' • • : -^Vi^': . > ^ ' -'^i^' ; :,. 2^|be .; able ■ %^«%^iita^^^ -bfl^^i^ 

■^^-t^^^'^-v'^^ .... 

= >\/ 2,;:' -iEhrerhead- prblec^^ ■ : / * --'^ t ^^-^ 

. •■.I..-- v.- ■ V J V- A- . •;: . ^•■.■ 

1. ^plain centrifugal' fo^ 

2. ' Using overjiead :projector, sho^ 

3. Explain the : operation of a centrifugd p 

4. Explain :the advantages : \ . 
5; Explain-how to select a centrifugd piimp for boiler feed-\lrater^^ 

SUMMARIZE: - 'v- * 

1. Discuss the operation, selection, and advantages of a centrifugal; pi^ for a 
boiler feed-water system. 

TESTING: 

1. How does a ceritrifiigd pump op^ 

2.1 What factors would you consider when selecting a ^pump for use in a boiler 

feed-water system? ; " ' 
3. Name as many .advantages as you can for using a centrifugal pump, . 
• . . - • ^ ' • ■ . . . . ' 

ASSIGNMENT: * 

Complete Assignment 6-E-2 in Related Science Manual-2. 
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ERIC 



.65 



OBJECTIVES: . 

1. ' Be able to define the terms: suction lift or suction head; discharge heiad, and 
^i- friction head. ; 

2. Be able to calculate the total head on a centrifugal pump. 

- " 3. Be able to convert foot head to pounds ^per square inch. ^ 

' ' ■■■■■ : • K ■ /■ •. 

AIDS: • . ■ . - • . ■ 

1. Blackboard ' X '^ - ^ 

. PI&EDURE: • ■ . ■■^'^-r^fr^ \ . ; . 

1. Using a drawing explain suction Uft and suction h^d. c . 

" 2. Show and explain discharge, head, . . . 

3. Explain the losses due to friction when a liquid flows through, a lihei ;' 

4. Review how to convert ft. hd. to p's.i. and p.s.i. to'ft. hd. 

5. Show and explain, the formulas for fielding total head on a pump: .. 

T.H. = DJi.+ F.H. + S.L. 

T.H. = D.H.+ F.hV- S.H. . ;^ 

6. Set up and solve two problems using the following values; 

- Discharge head — . 75 ftl • - ^ . 

Suction lift - 10 ft. 

Friction head — 5 ft. ' ^ 

Discliarge at pump. — 100 p.s.i. 
Suction pressure — 20 p.s.i. . . 
Friction head — 20 ft. ; 

■ f .. 

SUMMARIZE: ' 

1. Solution of above problems V 

2. Converting of head to p.s.i. and p.s.i. to, head. 



TESTING 



1. Find the total head on a pump from the following information: 

Discharge pressure — 200 p.s^i. 

Suction head — 50 ft. '.^ 

V> Friction head - 25 ft. 

■ * • . 

ASSIGNMENT: ■ 

Complete Assignment 6-E-2-Mlt in Related Science Manual— 2. 



OBJECTIVES: V . v ' ( 

^ 1. Be able to describe piirpbse, location, and ty^ \ 

2. Be able to des(iibc5 how an injector works. 
. 3. Be able to describe the reasons for injector failure. ^ : 

4. Be able to explain the fireman's responsibility regarding feed-water injectors. 

•aids' ..Z^' _ , , . ■ .. ^' ' 

.■ 1 . Overhead projector . ■ ^- '•' 

2. Transparencies on sii^le- and double-tube injectors, 

■■ - ■' ■ \ . - "■. ■ ■ ' ' :W ■ .' 

/;KUX:EDUREr" 

[' 1. .. Piscuss> purpose o»m.m^^ Z--'.-.' -'^^-i " ; . 

2. Ex^au|^>vh^^^ 
3- Using ot^ 
4. Dfccui^l^ 

^ 5; Expliuiif' w^ * 
' 6. Discuss why the ^city water meter n^^ 
. * 7» Discussireasons for'injector failure. : r 'sl^^'' "-./.-y^r 

- ^^^^^ being able* to iiyector and whylit niust 

■ used periodically. ' ■ ' ■ ' 

■ SUMMARIZE: ■ . ' ' '-- '^^ ■ ' \, "^'''^'V 

1» Reason for ^aviiig injector. . ' " '^^ 

2. Importance of using injectoK > ' 

TESTING: . , 

i. what will happen if temperature of water feeding injector gets too hot? 
^ Why must the injector be u^ed at regular intervals? 

ASSIGNMENT: * \ . 

Complete Assignment 6-E-3 in Related'^Science Manual— 2, 



Rping Layout - / i Assigniriem feA^I ^^^^^^ 

OBJECTIVES:.- -V"'- . ■ '^^^^^^ v ■ ■ 

1. Be able to (explain why careful planninjg and design is essential for 
l^ilerroom piping. / ^ 

2;; Be able to explain how and^ 

3. Be able to explain why expansion stresses must befallowed for in steam lines. 

■AIDS:' ■ '• , .V 

.Blackboard,' • ' ■'-■T,/ r''' ■ \ - -■ 'A. : 

2. Overhead projector 

3. Transparencies of piping layouts > 

■ ■ • ' ' ' ■. ' ' ' ■ : ■ " ■ ■ ■ . ■ ■ .•■ ■• ' ' 

PROCEDORE: ° / ■ 

; ■■• • : ■, - ■. ■ ' - ' ■. ............. . . ....--.^ ^. ..^ 

1. Using blackbq|tfd, Start with boiler and lay out piping system. Show an , 
engine and a pro^ss line. 

; • 2. Discuss purpose of valves and accessories ia system. "^fi . 

3. Explain why careful design is essentiS^ for safe and efficie ' 

4. Discuss proper pitching of steam lines. 

5. ' Discuss expansion'^stress and how it is handled. , ' , , 

6. ^ Discuss insulation' and >;«^hy; K r ,i 
7; ' Explain why different grades ■ of piping are used. 

; - 8. Discuss danger of water in steam lines and, how it is removed. 
:9. Usipg overhead projector, show some typical plant layouts. 

:4^^SUMMARIZE: ■ ,^ ■ ' ■ y^''^'^^' . 

^ 1. Intelligent design for safety and efficiency of operation : 

2. Danger of water pockets 

3. Need for insulation 

TESTING: * 

1. What is meant^By radiant heat losses? 

2. What virouiH^H|^Sf-4*e^.eWf^^ or joints were instStt^^ in steam 
lines. 

ASSIGNMENT: 

Complete Assignment 7- A-i^n->85elated Science Manual-2. 





Expansion of Pipe Lines ^r. v i^l^^ Assignment 7-A-l>Ml 

OBJEGTIVES: # -^^ ^7 

, 1. . Be able to exp^Jam why expansion must be allowed for in pipe lines. 
^ 2. Be able to c4c||^ arhount of expansion that will take place in the lines. ^ 



AIDS: - ..• ' i ■ " 

1. blackboard ; . v- 

PROCEDURE: - - . . 

1. Explain what is meant by expansion and contraction. 

• '.^ ' 2. Explain how coefficient of linear expansion per ii!ch varies with material 

. being used. ^ 

3. Using blackboard, show coefficient of linear expansion per inch for: 



Bronze = .OOOQllIl 

It iron = .0000068 



1 = .0000067 j;.: :^'^''''-' 

St iron = .0000065 

4. Show formula and explain: v 

Expansion, in inches = -I^^ C^X (Ti -T^ ) X 12 

' ' ' ■ ■ : ' - ' y '^'':^-' i- 

IL = Length of-pipe in feet - ' . ^ 

C = Coefficient of expansion ~ 
. Ti = : Final temperature .' 
T2 # .VJnitial temperature / 

5. Solve sample problem. 

SUMMARIZE: 

1. Why expansion must 'be considered. 

2. Formula and meaning of the letteris, 

TESTING: 

.1. Using answer in sample problem, question students on what would happen to 
steam line if no expansion, allowance were made. 

ASSIGNMENT: ' . ^ 

* Comple^ Assignment 7-A-l-Ml in Related Science Manual-2! 

' . .. . ■ ., ■ , ' ■ ■ - - 

'H ■ ■ ■ ■ ■ ■ ' ■ • 



Main Steam and Automal^t Non-Retiirn Valves 



■ ; ■ . • ■ m 
Assignment 



OBJECTIVES: , , 

^ 1. Be able to Ibcate and tp explain the purpose of the main steam stop an-d 
( automatic non-retum vaivesV 

\ : ^' ' ^ explain the fireman's responsibility toward main stop and' o 

automatic non-return valves. * 



AIDS: 

1. Overhead projector ' 

. 2. Transparencies of O.S. and 1/4 gate valve and an automatic non-return valve 

3. Cutaway gate valve 

4. Cutaway automatic noh-retum valve 

PROCEDURE: - ^ / 

1. Discuss purpose ^and locatipn of aU vdves on main steam line 1^^ 

2. Using overhead projector and transparency valve in open 
and clcised position, point out how easy it > to loiow if the vdve i^^ 
closed. 

3. Using transparency, show how automatic non-return valve works. 

4. Using ^odel of gate valve, show how valve offers no resistance to flow of; 
, _ ■ steam'. 

5. Using model of non-return valve, show how valve can be closed but can only 
be open by pressure. 

6. Discuss how to cut boiler in on line by hand.. 

, 7. Discuss how to_cut boiler in on line using non-return valve. 

' ■ j» - ^ . . ■ 

SUMMARIZE: 

1. A.S.M.E. Code requirements on number, typ^nd location of valves. 

2. Purpose of non-return and main steam stop, a 

TESTING: sr • 

1. Why would you equalize pressure around main stop before opening it? 

ASSIGNMENT: 

i . Complete Assignment 7-Bj|l in Related Science Manual-2. 
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pressure ke^ator ' -Assignment 7rBr2 

OBJECTIVES ' : 

1. Be able to locate and to explain the purpose of pressure regiflators^ 
2., Be able to explain how a pressure reguIatoV functioiis^ 

■ ■■ ■■' ^ / ' ■ ' ■ ^ ' ■ ■ :, ■ 

/..AiDsy";- \" ■f 

^ 1. Overhead projector . ^ * 

:t|t 2. Transparency of a pressure regulator. ^ 

^ . ,3, Cutaway model of regulator ^ r 



-PROCEDURE:' ..;;„:■ ' ^] /' " 

1. Discuss the basic purpose of a pressure rcjplating valve. '^^^ ' 

2. Using transparency, show the partev^^ the regulatbr. 
'3. Using a sketchy show how this valve is instaUed in t^^^ 

' , 4. Explain why. the steam/is superli^eated^^a^^ - 

^ SUMMARIZE: - -'y - ■ . ~ 

1. Purpose of valve j ft; - ' 

2;- Jpunction of vah^e ^ ^ 

■;. : TESTItlCJ^-;:-' ,, . ■ ■ /■ v.; 

• 1* Why are pressure regulators used in plants? 

2- How does a pressure regulator function? , . . ^ ^^^^^H / 

; ■ ■ • , . • . ^ . •v::.;-':'.v^>:-..:. ^--- 

^^K.' .1.., . . ...... .... ..... .. ..... '■ - w'-.-v. ......... 

. ':^SIGNMENX: \- , . - 

:* ^ Ctofifiplete Assignnient 7-B-2 in 
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Non-Return Traps 



Assignment 7-C4' '^ 



OBJECTIVES: V- * ^ , ^ 

1. Be able to locate and to explain the purpose of steam traps. 
. 2. Be able to explain the importance of trap maintenance. 

• AIDS: ;.''^ - ., ,: '.■ ■ ' ■ ^ :^ 

1. ^ Overhead projector / 
2^ Transparencies of traps 

. 3. Cutaways of traps « ^ . • 

• ' ' *"• 

PROCEDURE: . * 

1. Discuss reaisoris for traps. 

^ 2. Using overhead projectqjr, ex^ 

3. Using cutaways of traps, discuss trap problems/ ^ 

4. Expkin why^ trap maintenance is vital to 
I 5. Discuss how to detect faulty traps. *\ 

SUMMARIZE: " 

1 PurposiB and location ' - 

*2. Stress^ trap maintenance , 




TESTING: 



1. What are the end results of a trap that is stuck open? 



"ASSIGNMENT: ^ ^ ; . 

Complete Assignment 7-C4 in Related Science Manual-2. 





ERIC 



81 



72 



OBJECTIVES: 

. 1. Be able toV locate and > to explain the purpose of steam and exhaust 
separators. . \- \ . , ''|p" ■ 

2; Be able to explain the operator's responsibility regarding separators. 

AIDS: • ' . • • ' ■ ■ . . 

Qverhead^projector , III ^ 

2. Transparencies-^'of steam and exhaust separators ; 



PROCEDURE: * 

1. Discuss the purpose and location of a live steam separator. ■ • 

2. Explain the difference between a;^Hve steam separator, a rec^^^ 

and an exhaust separator. ^ . ; ^ ^ « ' ' ^ 

3. Discuss the type of plant where each of the above is used.. 

4. Using overhead projector, explain how each type of separator Dorics, y"^^'' 
V ; 5. ..Discuss, the theory of pperatijjl^^ 

6. Explain ^he operator's responsibility. 



SUMMARIZE: 

1. Types of separators 

2. Theory of operation* 
^ - 3- Plants using separatbrsi^ 




TESTING: 

1.. What type of plant needs a receiver separatot? .. ' • 

2. Why are exhaust separators only used in plants that have reciprocating 



engines? 



ASSIGNMENT: 



Complete Assignment 7-Drl in Related Science MSiiual— 2. # 



Efficiency.: 



Assignment 7*t>-l^Mr 



OBJECTIVE:.':, V' r. •••0, ■ 

vv . , 1. Be able to calculite the effieiency of a live stelam separator^? 



i. Blackboard 



4 ■ 



PROCEDURE: . , \, :. \ ,1 ; . , ; . 

"1. Using blackboard^i'bW./formula and explain' how to use it.^ 
<^ ^ , 2. Solve sample problem on 'blackboard. 

*siJmmariz&/'/*V ". ' *' ^ - . ' 

^ ' . v 1; te^lain ^^^^ 



T$STING^. 



i;JiVhy^must we alWayS write a fbrimiila befoire we substifti{e v^jms?- 



ASSIGNMENT: '^J 




Giomplejce Assignment 7.-B-l-iMl«m Related--Scieftde Manual— 2. 



V. 



t . '83 



■ 4. . jjia ' 



ii 





; v:^'.->. , :-.)^,0^ej^Me :'to loc 



m^V^-^m '^' locate: and tcT exp^ ^ 
Jj-^^pitktOT in saturated stesm dr^ 




^ •Assignment 7-B>^2 :^:ti«;!^' 



ose of^a^dry pipe aiid cycione- 



^ ^^^'^^i^^^^^ pipe and cyclon 




Vt^^-i i . V of a -dry pipe arid a cyclone sfeparatpr; 

• l?i?C^'^^^^^^^'f explain how the separators are in^alle 



ed iand how they 




e separators would lie connected if a:.^^ 



is chapged by uiing a separator? 



■■■'W 



J;^^^?^^ ;^;Y^y is it necessary to use a drum-type steam separator? 



■V 



' . Complete Assignment 7-D-2 in Related Science Manual-2, 
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75 



felidiaht ahd Convection Superheaters 



•I..: I*. 



Assighmerit T-E-T 



i. jBe able to explain the differei^ feg!!^ ^,! !^^^^^^^ superheated s¥e|in. 

ind 



2. Be to explaM why superheate2l%i^^ 



_i_^e_abWii^^ 




o peration 



warm up. 



■ >■••■'.■•■ 



AIDS: 



1. Overhead jprdjector . -j^'-^J^::^'^' ■ 

2. Transparencies of*different types of 



PROCEDURE 



V ,r ^ 1. De6in| saturated and supediTeitpd , 

. 2. U$'i^ overhead projector;.v(:^k;,i}^^^^ type superheaters. ^- 

/ 4. Discuss how superheater temperataire/^^o 

5. Explain why superheaters have $afetVs aj^j^ s, and wn^^^ pop f^st|p 

/ 6. iMscuss how to handib^s^ warrit up. ; ■ ^ v- • 

.7. \ J^cuss changes in'temperatgr^'int^^ tjfcpe superheaters . 



'^^^wien boiler ratipg^is increased;^' 




:^---SUy&flZE 



felV>D^^ steam - . 



TESfiNC}: 

1. What . effect: . does rating^^ i^^^ have Pn radiant an(^:,conveli^n type 
7 \. . super! 

■ASSIGNMENT 




^s? 









■ : _ ■ .1 





































Comptete Assignment 7-E-l in Related Science Manual-.2. 




Einejluid Drum Desuperheafers 



Assignment 7>F"1 



OBJECTIVES: ^ * _ 

^ Iv Be able to locate an4 to explain pur^^ 
' 2/ Be able t2^xplain the operator's responsibility rfegafding desuperhealers. 



AIDS: 



1. Oyerheaj^. projector 

2. Transparencies of two types of, desuperheaters 



■ \. ■■■■ . 



PROCEDURE: ■ ' . , ' ' .; ; ■ ■ .p^'- • ^-f . 

: 1., Define saturated,* superheated and desuperheated steam/^^ ^ 



2. Discuss the purpose of desuperheaters and why they are necessary; 

3. Explain location of both types of desuperheaters, ' ^ 

4. Using overhead p^ector^- describe howeach tyfie of desoperheater work^v^^'" 

5. TSscuss importance of watching the temperature 6? desuperhei^e^^^^^^^ 

6. Explain why nozzle must be kept' clean. -f'^ 



^^tMMARIZE: ' 

1. . Purpose, 

' , Sv j Re'i^phs for using desuperheater . 

TESTING: 

1. What||would happen if the spray%o2zles we^^cloj^;ing, and 
Ipperator Icnow of, this condition? 

' '• 

ASSIGNMENT; vi^: : .' 



f 




.Ccij^lete Assignment 7-P-l in Related Science Manual— 2i| i 




86 



•V ;f<v 



■ As^igiyifenr S^A-li 




•<>M. 



. .' ; ^ Discuss how'co^lV.was formed. ' V , * 1" r^^^'^'^^Sr'^- .1 .^-J^^sIP^*.' , ^ 



: Discuss how' co^lf. was formed. 

2. Using^harty shoW'eaith format;ipn an'd structtire. 

3. Discuss gas formation. „ ^ 

SUMMARIZE: ^ 

•^1. Theory of coalv oU, and g?w fqrrnation 

' ^. * . ■ ■ -^^ 

4^ TESTING: W 

1. Why are cdaliand oil referred to aS: fossil fuels? \ 

ASSIGNiiffiNT? •• ' ' , ' ' ^ 



Complete Assignment .8^A-1 in Related: Science Mawal^i^.. 





1. Be able to explain how fuel oil is classmed. 



2. Be ablie to explain what is meant by ]^.u. content. ;^'/ . ' 



AIDS: / 



: ^v Vl. Teaching material suppliedrby Americbi Petroleum' Institute 
■ \ ■ . ■■■ ■ ' .< 

PROCEDURE: ' . _ . . , v . 

1. "Use wall chart showing chel^ny of petroleum refining; 

2. : . Use wall chart shbwing distillation. , 

3. Discuss methods 'of classifying oil. / 
: 4. Define residual oil, cnide- oil, dUstilllrce^odl, blended" oil. 

I^cuss specific gravitj|prid its relatioi^ip^^ A^P.!.- ..-.....^r^^^^.,-^.-;^^.^^^^ 
5CUSS B.t.u. content of oil, ^d the formula used ^ find ,B.t.U".^e^er 



5- 
6. 



pounds 



. ,'-fj; SUMMARIZE: 

- ^^ . .. . ' W . gravity 
\ " : 'v B^t-y- content 

-. ■^'^■=^V;':"^-'> >'4.' f^^mula:: ' 



•-■ >'T''vf ' ■ '''' ' 



TESTING: : 



1. Wh%t is the ^relationship betweea specific gravity ^d B.t.u. content of ifuel 



'^■liSSIGNMENT: ' .'^ • 

; \ * , Complete" Assignment 8-!Brl in ^^ated SeienQe Manual— 2. 



Vv . - - .. V-V am •: . : <s 



«- 



•ri^?:-.;' ■ ■■■■ 



'\■i■.■ 



. :. '1:.:. Si; . :s ' " ■^rlX'iifi^Hffli i 




v*v; 



a - 



Cbnv^ysioh of^gpecific GravitjMio 



Assignment 8-B4'Ml 



: ■ '^0^00^ txi .zox^^ spedfic gi^^^^y tQ^egrees A:iy:;;;^ ; ■ 

degi'^^s A.F'^* specific gravity, 




AIDS: 



l/'^iBlackbo^ 



PROCEDURE: ; ^ 

1. Discuss; specific gravity *"*i.dq^^* A.P.I.' 
Explain how^tb use_ the -f°fnitP^* 



2. 



^ ... ^ Sp. Gr. ^0/601^ ^ W^Si 



4^ 



+ Degrees A;P.I 



Using formula Sp- Gr.^ 60/ ^p^ expl^j^^^ transpose to get fdrmul||g 



. ^^^^^ 

v^ V r^ .. SUMMARIZE: 



4. Solve sample problem ut^ng ea<^^^°*"mula. . 'f 



- 131 



.t 




'«^ilfe* V,^yL^- -1. How to tSlpose forniiJ^ frO*^^4eg^^4 A.PJ/.to 

i 

[G: * ' '^^ ^ . ...... r 



iitt^:Hbw many /decimal pla^c^esj^jpsc wheAic|feg>Sp 6n 60/60F? 



Comp 



jsignment S-P-^-WJ' ^,:'j^eU.^^'§cieftce 



17 -T 'i"t*T(itihiiTr^''*" 






Prppertics of Oil 




Assignment 8^B-2' 



OBJECTIVE: f^- /"^ * 

. Be able tQ;fj^escribe the properties of fuel oiL 



AlDSi'% 



;U. IVIatcriai from American Petroleum Institute 



■ PROCEDURE: « 



1^' 



1. 'Using material and charts, discuss properties found in i^uel oil. ' 

2. / Discuss useful elements m 
jf3. Explain low sulphur law in New Jersey. 

4: Define i'!^'^* \ 
a. Flash point : - 



"m 



b. Bire point 

c. Pou^ point 
. d. Viscosity 

5. Di^uss dangers in low fla^h point fu.e|^ 
• 6. ^©istuss B.t.tiScontent bf oil . ■ ^ 



SUMl^ARIZE: ^ ' ^ /'^^c^' 

' ^il.' Useful elemenj^3^^)U " 



• ■ -X. - ft" 



# 



P Dangers such a^ljfw . flash pofi^ 




TE 



M>^:y^V^^ oil. when:i^^:}igated? 

1^ f V^^^^ - Sin Wouici you prefer a. higfr or low pour oil^M* i ?-' 

S"::; •-' Cpmpl^ .^sigafentr8^2. in :R^d||^ignce.. Mahual^,; 






ERICI 




?Jj.t.u; Cbntent Pqft PoUnd of FUct Oil 




t,-- Be able .CO calculate the. Btt.u cphte^ when us degrees A.P J T is 



. % known. 



; AIDS: 



1, BFackboafd 



iji^i^:- ' V :4^^&i|)iain that B.t.ii. content i§ found byMising a bomb calorimeter; 



■-■ . y 



i^?^3't$cuss how an approximate B.tuu. content can be found by using 'the 
formica: --.^ ^ .^s ■ ( ■ ■■■ ;^ \, 




B.t:u./fcs =; 17780 -K (^*i|,P.I.) 



p V- : r 3. Solve sample problem. 



1.. •A|j|ud,|B.t.u. content with bomb calo^mi^tef./^^- S 



2.l|^Approximate B.t.u. by formula 

■ . .. ■ I • , ,■ . 

TESTING:, ■;. ■ _ ■ 

1. How can you find I^^^ ^ 

ASSIGNMENT: " 




Complete A^gnment '8-Byf3?Ml 





-J 



^Classification of Coal 



;;Assigitme'iit S^G^l ! ;^ 



OBJECTIVES: ^ _ ^ > * ,1 

1. Be able to describe how coal is classified. ^ ^ 
2t Be able to define rank .and grade. - ' M -v 
^ 3. befme B.iS'.u., content, .v^i^^^^^^^^^^^ : 



AIDS: 



1. Blackboard 



PROCEDURE: 



. 1. Discuss how coal is classified. 



- 2. Exf>laih what: is meant by rank and grade.. * / .^j, ; 

3. Expli^n yol^a^^^ - v ; - • / ^ . ' 

. Ai Ehscuss -difference ^b^^^ soft; coaL ■ 

' 5.' Explain., why funiace . volume mus^^^ when. burniire soft 'coal. 

6* . Explain how the B.ij^^rof^^^ 

7. Discuss the purpose^^^BuLong'S' formula. , ' ' ''4 - ; ^.^^^^S^^ 

SUMMARIZE: ■ ^fe;-' ' ■ ■ '"^ 

1. Classification -^^^^ 4- 
:;i> 2. Hard coil ~ fixed carb<^ — : ' 

3. ^oft jtoal — volatile mktter . ^ ^ -^^^^ ; . 



TESTING; 




ASSlGiMENf# 



' li»)\^y fd^ furnace v^lurae^iffer when Burning hard .and soft coal? 
^ ;;: Complete Assignment 8rC-l in Related Science Ma 

0 ■ -llfc 




Properties of Coal 



TT" 



Assignmerit 8-C-2 



1. Pe able to describe the properties of coal. ' 

2. Be able to describe what|^ proximate analysis shows. I| 
Be able to describe what an ultinjate analysis shows; ^ 



> 1. Blaclcbolrd 

1* ■ . . * . ♦ . . . 
"^^^^ 

- "'^.i : 1. Discuss t!?t5<:ASH 

2. . Discuss ultirnatr"5nd proximate aj(ialysis^ ^ 

: 3. Explain why hard coal is called hard coal. 

Discuss^lj^hy- hard coal does not smoke.^^*^^ 

: ^ 5. Explain why sofiPcoal is called soft coal. 

6. - EHscuss usefuljrelemerits;" '^^^ I^^^ 



-If 



■■M:-.L 



SUMMARIZE; . . 

jn/: 1.; Liltimat^analysis 

2. Proximate analysis 
3: NO GASH 



TESTING:- ^; 

1. Whac^are-.theveffects of sulbhur^i^ fuel? 

ASSIGNMENfr- . ■ ,. '.-.'^ " ' ^ /' >^ ' ■ 

Complete AisignmenJt S"C|2 in Relat^^^Sdieric^^5^ 



sn?'/- .1., 




Du Lo hg • s For m ula 



Assi^iinvcnt 8--02-Mr 



OBJECTIVE: • 

I. Be ableji^calculatc the heating value of coaJ vyith DuLorigV formula. 



AIDS^ 



1. Blackboard 



-x<i;^iy^!5^mEifpla^ determijieit by using a calorimeter. 

/'^^I^lu^s •lao\|f^ heating value can be determined by using DuLong*s 
■ .Uy-P Forn|:pla.,' ,. , ■ • • . 

i • ^3. :j0dsc^ss ultimate analysis. * , ' Hlj^-- ' ' • • m^'^^v.^-. 



SUMMARI^: ; 

1. Calorimeter — actual heating value ■ -^i^:^. 

2. DuLong's formula — approximate heating value 

TESTING: T, 
1. What are the useful elements in coal? 

ASSIGNMENT: ' ' 



Complete ^Assignment 8-C-2-Mmn;, Relat(2d Science Manual~2. 




•i.ii»4^V M aaB g ^'»-^^ sj? .... ^ 



'rriGlassification of Gas^^-^^^^^^^^^ 



.OBJECTIVES: : ^ 
1. Be able to describe^iow g^|^^^^^^^ 
, Pe-^b.le tOt^describe how the .heating v 




^ Assignmch t ^^^i^Y' 



1. . Blackboard 



yti^' "-f .^f,-^ -■, 



PROCEDURE: V 

■ ■ • ■ / •■•••■•>^\.,-; ■.■ , .. • -y- ■ . •; ■ ■■: ■ 

l/ | Discuss claiiifiCat;ion of gas: • 

2. ' pExplain :ho>v heating ^^|||| will diffet 1" ig^ q 

3. :- :^^ of casing head gas, Blast furnace gas, and coke oven 



i 



gas. 



4. . Explain how heating value, is obtained. 



;^ SUM!WARIZE>,.^ • .r^'^}:^^ » 
^ 1. Classification '^-^ '^ ^ ■. 



2." Brt.uT conteht 



le? 



■■■■ - 



Coniplete AssighmentVS-D-l Ih s|ie nee Manual- 2. 



-* '4' 



# 




95 



•a, 



V'.' V- - . 



Bropcrtics of Gas 



A&ignment 8-P'2 



i O 



. ■■ 9: i ■■■■■ 



I 



r^^^^j^^^*^^ to -describe the prop^ftiS^of na^iyrkl^and mariufactured gas. 



^wMW^^ Wall/6liart showing natural gas location in U.S. 



. >PROCEpURE: 
!i:. ' . '.1, Diiscuss properties of natural gis and^ its B.t.u. content. '- J 



■ E^scuss the typ$s>::.propertie3v.$rif^^^^ of naanufactured gks; /"^^^r^^^^^^^ 



^ '• . .4. Dis<:,uss the'ci^^^jn^^e.tween sw^ and:sG5^^i^^;!vbl^^^ " v " ' 

^> : , . 5* Usmg^wJiU^^ natural, gas is tr,ai^^^d^|^;'^'^^^ 

SUMMARiZE: 



jl.j; Proper tigj 



content of natural gas .versus manufactured gas,. 



■TESTING:^ ' . \^"'^^^5«;Si^^ 



1. What dojfil^^^^ 



ASSTGNMpjt 




•Assignment. 8-b-2 in Related Science. Manual— 2. ^■jA--^/ 



1- 



.1 V. 



J ■ 



Safe Storage and Handling of Oil, Coal and pas 



Assignment 



OBJECTiyjE:_ 



1. Be able to describe the safe storVee and handli 



.AIDS: 





cQal, and g^. 



1. Any manufacturer's data on coal storage and oiKstorage. 

2, Literature" from insurance companies on furnace e:q)losions.^ 

PROCEDURE: . 

1. Discuss flash point of fuel. ^ ^ * 

2. Discuss type of fire extinguishers for use on^ oil fires. 

3. Discuss spontaneous combustion. . 

4. Discuss how to prevent and handle spontaneous combustion. 

5. Explain why soft coal is more conducive to spontaneous combustion than 
^ hard coal. . ^ 

6. Discuss how to check for gas leaks. " 

7. Explain why yen ts from gas lines and controls should be piped out of the\ 
boilerroom. 

SUMMARIZE: 

1. Need for good eng^eering practice while handling oil, coal,>r gas. 
. ■ ' * 
TESTING: 

1. . Why isn't hard coal subjected to spontaneous combustion? • 

ASSIGNMENT: ' 

Complete Assignment 8-E-l in Related Science Manual— 2. 



ERJC : 
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88 



/ 



OiLTanks^and Pipings 



OBJECTIVES: . 

^ 1. Be able'to locate Ihe fuel oil tanks in the schoor plant. 
^ 2. ,Be able to explain the reasons for knowing tKe loca^tion of all fuel oil piping 
> in a plant. .' . ' ' ' ■ . ■ 



AIDS: : ^ - ' 

1. Overhead projector ' ' " 

' • 2. Transparenciesf of fuel oil piping. . ^ /' 

• ■' . * . * • . ■ ■ ' ■ ". 

PROCEDURE: ' V 

1. Discuss fireman's responsibility. *- * 

2. Explain why temperatures and pressures are important. 

\ . 3. Using a transparency, explain how pumps can be, changed over, how heaters 

: } ' can be isolated from the system, and how the temperature of the oil/ is 

' controlled. * \ ' : ^ * • 

4. Locate relief valves and return lines. 

5. V Discuss tank vents and why they are necessary. 

6. Explain why steam arid electrical pumps are used. J ^s, 

SUMMARIZE; ' . : * ' 

1. . Fireman must know all details of plant. ' ' , 

TESTING: • ' 1- r ■ ■ ■*/ ..• 

1. What is the result of air in the oil lines? • . - ?! ' ■ ' _ 

^ ASSIGNMENT: /'- ' ; , : : ; . ' \. ; ' .J. 

Complete Assignment 9-A-Vin,IVelated Science ^M . ^ 
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ERIC 
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Puihps and Heaters 



Assignment Sl^-l 



OBJECTIVES: * • ^ . • V 

. ; 1. Be able* to explain the purpose of fuel .oil pumps. 

2. Be able to describe the baiic types of fuel; oil piimps. . 

— S ^^Be-^ble-to^c-xplain^the-need-for-fue-l-Qil-yhe^^^ 



5?; 



AIDS: 



1. Overhead projector: 

2. Transparencies of types of fuel oil pumps 

3. ^ Transparencies of types^of fuel oil heaters. 



•RlMDCEDURE: 

1:, Discuss purpose of fuel oil pumps. ' . 

2. Explain why oil is recirciilated back to tank. 

3. Discuss types 6f fuel oil pumps using overhead projectpr. v-V^vv, 

4. Discuss why relief valves are necessary and where^they are located. , 

5. Explain why oil in Janks must he headed.^r. ' : ^ * 

6. EHscuss why -anli how. temperat.^^^ in ojl storage > 
tianks. ■ ' . 'x ■ ^ ' , 

7. Usmg . overhead pnajector, discuss and show the'prpeis of fuel oil hfijrcets. • • 



SUMMARIZE: . ..^^Iji'^^;^^^ ' 

'■ /I. PuTgose^of fuel/Oil ^um^ r - " ' ■'. ' 

2. . Purposie of heating oU in stprgt^e tank and at btirner. 



7 ' 



TESTING V:"; - '"^-''^ ' 

/^^-/. ---yy:" 11 why must tcmperatiire of oil in storage tank be controlled. 



; ASSIGNMENT: 

Complete Assignment 9'A-2 in Related Science Manual— 2. 
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ERIC 



'90 



\-yyy 



^OBJECTIVES: 

V 1. Be aH^Mo identify the parts of a gea^'.pump. 



V^;. .2. Be able to list the advantages aricl disadvantages of gear pumps; 



' AIDS: • ' • ■■ . ■' ' ■ ' V ■ ■■. * ■ : ■ 

i- Overhiead projector . • . . *V — * i 

- 2. Transparencies of types of gear punips. " " 

- 3. Cutaway model of gear pump ^^^ <^ . ? 

■ ■ ■ . • • . ' ■ * , ^'''^ , ' ■ ' , ■•. 

PROCEDURE: : ^ V i; ' ^ : 

1. Using overhead proje'ctor and .transpvencies,show the types of gear pamps 

2. Discuss the parts of a pump,^ * , ' ; v 

3. Compare gear pumps with centrifugal and reciprocating pumps. 

4. Explain the reason for relief valves and locate the valve. 
5: Explain why gear pumps are suitable for fuel oil piimp& 

6, Explain the advantages and disadvantages of gear . pumps. " 

7. Use cutaway of gear pump to explain its operation! 

SUMMARIZE; ' ^ ' . \ . . 

1. Advantages * ^ 

2. IDisadvantages 




•TESTING: 

1. . Why is a.relief valve necessary? 

2, Where is the .relief valve located? 



ASSIGNMENT; 



Complete Assignment 9,-A-3 in Related Science Mlnual-2. / 



• \ ■ 




A: 



■ * ■ 



Pressure Atomizing Burner 



Assignment 9>A-4 - 



. K>J3e^^ describe how a preSs^f^atomizing burner works. 
J, Be able .to describe how the amountlpf oil burned is controlled. 



AIDS: vj . ■ ■ . V- ' . ' , ., ; ■ ' k : ; / ■ ■ 

1. 'Overhead proje.ctor * . - . . . .* _ . ' 
_ ^.^—-^-^^^ afdfnizing burrters " \ ! 

. PROCEDURE: : * ' . . ^ . . 

. * 1. Using overhead projector, explain how oil is atomized in burners. » 

2. Discuss how quantity of oil delivered by atomizer as controlled. v \. 

. 3. Discuss how some^reductibn in burning rate can be realized by\changing pil^ 

pressure. , '■' , . :. '■- ' •• . . , 

■ ■; 4. Explain how only^ minor load changes, can be hancfled this way. Any large 
. / 1 Joad ' changes require, changing either the * burner tip^s or the number of 

burners dperatijig. ■ . ^ . - . 

5. Discuss.^eed for fairly high oil pressure (100-^250 p.s.i) and also* h^h oil 



temperature (160 -440 F.). 



SUMMARIZE: - . ■ ^ 

\ 1. Oil under high pressure and high temperature, iskxequired " . . 

1.^ How can plant vload be controlled using mechanital ^atomizing burners?' 



ASSIGNMENT: , - ^ 

V - '"'Qimplete. Assignment 9 -A-4^ in Related Science Manual— 2r 



ERIC 
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Rotary I Cup Burner. 



Assigdfaent 9'A>5 



QBJECTIVES;: 



. ; : ; .1. Be able tp explain why rdtary cUp^ Burn 
' ^ " Be able tojdescdibe;how oU pattern c^^^^^ 



/ AIDS: -iVv^- ; ■ ■ " , 
A ^ Overhead projector 



Trarisparencies^f r 



PROCEDURE: 

'^^^ : .1^^ ^sing^ve/head projector, discu^^ • . 

; V* 2. Discuss how burners cari be us^d for gas and oil. ' ' - . . ' ' 

^ • ^ 3. Explain how rotary burners .are exf client for complete automatic firing. ; 
. . • \ 4. Discuss reason for^air swith and how it works. ♦ " ^ 

5. Explain 'how atomization takes place. >: - ' : • 

- 6. Discuss reason for secondary air, - . • ' / . 

SUMMARIZE: ""'^M"'''" ■■ " ' ■ ' ' -V- ■ ' - v"'" V \- ^ 

■ 1* . E^ceUent fol" complete automatic. firing ^ ^ 

J • ,2i Importance of air switch. ^ ;^ , . . . , . ^ ' • ^i\ 

. "' \ '. •'■ '/.^ ■ , , ' ."^ ;■ _ ■ ^ ^y^- • ■ . 

^-TESTING:' ■ ■ . - ■"■ ' ' ' . . ' J" : ''".■■■-''^ 

, 1. If primary air fan failed in our plant what would happen?. How Would you ; 

recognize and correct the conditiba?- . - ? ; • ' 



=. . ■ ■ 'ASSIGNMENT: 



Complete Aisignment 9-A-5 in Related Science Manual-^Z/ 
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Steam Atpmging- Burger; 



Assignment 9'A-6 



. •* ' . OBJECTIVES:^' 



. . l:' V*Be able-tb d.e5Qribe fhe 'types of steam atomizing burners. 
' 2. , Be able to descritfe how stf am atomizing burners! w 



AIDS: 



1. Overhead projettor 
~2. Trat|'$pafen:ci^^^ 



• PROCEDURE: 

! . / 1- 'Using overhead projectofj discuss inside and outside mixing burners, 



^ '2r Discus^ the temperaturej and pressure of oil required. 
3. Discuss iype. of oil tha^lcan be burned, 
, 4. , Discuss steam consumption. 

5. IDiscuss initial cost versiis operating cost?. 

6. 'Discuss importance of cor\j:rollinig steam consumption. 



SUMMARIZE: / : ' 

• 1, ;Almo§t any oil t^lj^ burned ' 
. "' 2. Initial cost^^v.ersus^perafing cost 

■■■■ ■ T» 

TESTING: . / > 




1'. Why 'must steam consumption be regulated? 



■ ASSIGNMENti ' ' ■ /i| ■ ^ " ' " ' ' - - ' ^ ' -^^ill 

Cdnxplet^ Assignment 9-A-6 j?i Related- Science MaiSHf— 2. 

. V... •■ . 



103 



OBJECTIVES: / • V \, ; ' ' ^'-^ ' 

1.. ^ Be able to explain why kokers were Be veloped. ^ ' 
/ ; 2. .^pe able to describe the types of stokers. • • 



AIDS: , > • ^ ' . 

1. Overhead projector* ' ^ 

7 '^ 2;':^"TranspaTehdes-^^^o^^^^ — " 

PROCEDURE: v " 

., ■ ■ • . • ' ■' • 4 . 

w r; Discuss why stokers were, developed. 

2. ' Discuss historical de^eloprnentt 

3. Exphiiri three general classes of stokers/ 
•4. Discuss 4 functions of a -stfeker. 



5. Using transparencies, discuss oyer-, under- and cross-feed stokers. 



SUMMARIZE: - * V 

1. Four functions 
'2. ' Reason for develop'ment" 
3. Three glasses ■ • ' " 



TESTING: 



1. Why can't a caking coal be bufned m a cross-feed stoker? 



ASSIGNMENT^ 



Complete Assignment 9-B-l in Related Science Manual-2. 



■V. 



104 



1, Be able to describe the development of pulverizers. 

2. . Be able -to describe the types of pulverizers. 



AIDS: ^ . ' \. . . . ' 

''''^l^: !• Overhead projector S ■ \ " *p 

^ ' 2, Transparencies of types of\ pulverizers v y . . - , — ^ 



\ 
\ 



procedureA • ^ . • N 'V ... 

1. ^ Di^uss reasons for Interest and developmenC of pulverizers. A 

'2. Explain why the cemenl industry was .first in development of ^pulverizers.* ^ 

3. 'Discuss diesel trying- to use pulverized fcoal. n ^ \ 

4. Discuss principle of pperation. ' • ^ \ 

5. .Explain classification. . \ ' 

6. Using overhead projector, show different types of pulverigjcrs. ^ 

7. Discuss^advantages and disadvantages^. 



<SUMMARIZE:< , . • : ' • 

L Rciason' for interest • , ^ - . < , 

* 2, Basic principles involved ^ . ^\ 



'TESTING: 



. 1. Why isn't pulverized coal aclapj:able for diesel ertgiiies? 



ASSIGNMENT: 



Comj^tete Assignment 9-B-2 in Related Science Manual^2. 



OBJECEIVES: , ^ ■ ^: ^ , ' ^„ .IT. 

1. 'Be abJe to explairTthe purpose of gas piping. . ' 

2. Be able 'tp describcv the types of valv^ anjd controls -used. 



AIDS: 



1. .Overhead p^rojecfor 



2. Schematic transparencies of both hi^h-pressuie* and low-pressure gas service. 

, . • ' ' r ■ ■ • . . ^ ■ « • ' * • " ■ ■ 

PROCEDURE; ^ 1 . . ' 







1. 


.! 'r- 




2. 


• 1 \ 










3. 






4. 






5. 






6. 






■ \ 






7. 



and the purpose they serve. 




ssure gas service, discuss valves and controls,, 



think-tJiere is a gas leak. * : 
Discuss how to check for^^asJeaks. 
, '8. . _,Ex^Jaiij" the danger of an open flame. 

/SUMMV^RIZE: ] ' ^ \ ■ . / ^ 

- • r." Dif^retitre between high-pressure ahd loW-preSsure gas service 
2. Irhpqrtance of color-code and checking leaks. 

TESTING: 



v.. ' 



V'" — V' ""^ 



• 1. Is it unwise to use an open flame to check for gas leaks? -Why ? - 
ASSIGIvJIWEiSfTrC^J; j < . ' 

' Complefe Assignment 9-C-l^jin Related Science^ Manual-72. 



OBJECTIVES: . - , 

« P explain the purpose of cotnbustion coW ; _ 1 

* ' * 2. Be able to explain how the onKJtf combustion coTitro^ 

'■ ~- ~ — \ • — ' ' '■ ; '• 

/ . . AIDS: \. ■ ^ . ^ ' 

, * 1. Blackboard * 

PR6CEDURE: • V- . . ' - ■ 

' 1. Discuss purpose of combustion controls and what they control. 

■ ' ^ • . 2. Using blackboard, show the location of the presisure-trol ai^d the modulating 

. pressure-trol. . - «* ' ^. 

♦ , 3. Discuss why siphons axe necessary and how»they must be installed. J 

\ M. 'discuss high and low fire. ' ^ 

^ /5. Explain why the burner must start up and shut down in low fire. / 

• ,*r.' * 

* ^ 6. Explairf why modulating pressure-trol should be set to keep burner firing 

r periods longQr than off periodV/ . 

7. Explain spauling. 1^ - • ' , ^ . ■ 

8. Discuss limitation ! of or^ and off controls. " ' * 

SUMMARIZE: ' 

_ 1. Purpose of combustion controls . • ^ - 

' ^ \ 2. Reason for siphon, and how to install .a siphon. 

_ ' . — ■■ . ■ ■ i .' 

■'V , TESTING: ^ ' • '/ , ' ' ■ ^ • • \ ■ ■ 

/ I. Why must siphons be used? ' . ' ^- ' 

. ' 2. How must siphons be installed? * ' ' ' • j 



-ASSIGNAdENT^ 



Complete Assignment 9-D-l in Relate'd Science Manual— 2. 
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4s ■ 



Oil Controls 



Assignment ^-D-l 



OBJECTIVES: " 
• . .1. Be able to explain fhe 'pairpdseWd funptio^^^^ a temperature regulator. 
2. Be able tp explain, the purpose and function of a pressure regulator, 
— — Be-a^ble-to-explain-tbe-purpose aiid- functioii of a pr es sure safety n r lief yalve. 



AIDS: 




1. ' Blackboard 

2. Cutaway models 



PROCEDURE: , • 

1. Explain the" purpose "of a temperature regulator in a fuel oil system.^ 

2. Explain how the tempefature regulator functionSi 

3. 'Explain the purpose of a pressure regulator in- a fuel oil system. . 

4. Explain how the pressure regulatof functions. 

5. Explain the importance of the safety relief valves in the system. 

6. ExpTamTiow the safety relief' valve 

7. Show the cutaways and explain how each.control functions. 



SUMMARIZE: 



. ,. .P.....,, 

I. Purpose and function of: j 

a. Pressure regulator 

b. Temperature regulator 

c. Safety relief valve f*^ 



TESTING: 

1. Discuss the purpose of each valve. 

2. Discuss how each valve functiohsv — 



ASSIGNMENT: ' . . \ 

Complete Assignment 9-Dr2. in Rekted Science Manual^ 2!^ . ' 



mi 



108 



OBJECTIVES^ . ' ' ' 

' 1. Be able to describe the purpbs^of a progriamer. . 

2. Be able to 3escribe how a programer works. V 

'.AIDS:.' ■ ^ ' " 

-1. Overhead projector ^ * ] ' - 

( 2. Transparencies Qf fl|i^ 9-D-3-2, an(r9-D-3-3 - * 

' 3. Chassis of fireye * > V 

PROCEDURE: ■ ' "-rr/^ V " . ■ • ■ r,'* . ^ ' ' s ^' 

17 IXscuss purpose drprogranier; . ^ ' - ■ 

» 2. Using transparencies and fkeye chassirf'^point out loca of cam assembly, 
^ .show contacts fqUiid bn;the 5 . cams, apfi show location >^n chassis/ » 

3. \ Discuss flame relay ||tnaster relay; lockout k^tch, and locate eadh* ' 

J^- .,y?ffig ::|r*M;ispar^ turn , timer by hand pn ; chassis. 

Point out what is. i^ppening in sequence artd what 'contacts and relays are 
■ o^■^-••■;being affected, ■•^f ..- 

SUMMARIZE: ' ^ i ' - . . - 

- ir Purpose of^progranier -; , . » " 

% 2. Importance of knowing what is-4i?ipp(ening at each point of timer indicator; 

.TESTTNG:J- ' ' ■ ' ■ . 

1. . why is it impoSiant for ah^^ to know the prpgraming sequence and - 

~ -v the time factors iw ."^ 

ASSIGNMENT: - , . • , - . . ; - . . 

Complete Assignment' in Related Science Manual— 2. " ' 



OBJECTIVE:;" . . ' : . •■ , ] ^ 

1. Be able to explain the. basic prihdples of combjl^^ 

■^\'':'^«»' : ■ ..equations. ' ■• y-.' - 

AIDS:-'. ' ' . "■ •^■••v " ; 

'•■:/% 1. Blackboard * - .. ^ ' ' 

PRCX^EDURE: / • ■ ..^-^ . ...A-l]' 

l.>V:Expiain the chemical. composition of the commercial fuels: nitrogen, oxygen, 

carbon, sulphur, and hydrogen. / » 

,2,/^xplain the conippsitioh of air: 'nitrogen; oxygen, inert jgasses, carbon:^ ^^^^^^^^^V^ > 

'••^ ■ dioxide, aijd Water vapor. ; "/'C'-" ■ ■/ ' ' ' . " ".^ '\' 

3. Show with the ,use of chemical equations how oxyger^ air coihbiiies 

with carbon, hydrogen^ and sulphiu-^i^^^^^^ ' :tV • 

: ^P^^ Nvhat the end products of combustion are and how rliey /cW affect 

■'■'oiir^ehvirbiimerit.-v^ • - ^ . .^^ 



SUMMARIZE: " 

1, Show and explain reach equation': 



fl 



2C+02^2CO+Heat • ' ■ 

2H2 +02-»-2H2 O 4«eat /J- : ' 
■ ;-S+0-;-»'SO,+Heat • ■ .J^--jr.m'M\y - 



• S+O2 -^802 +Heat • 0;^^^^ 

■ ■ ^ ' ■■"/ -^il^S/''"^ I ■ ■ 

/■ TESTING: ■ ' ' - ' ' .t/<-- ' i 

■ 1- What is combustion? ' i 

2. What does, air contain? i . 

. 3. What elements do we find in a conimercial fuel? 

ASSIGNMENT: ' ' . > ' 

Complete Assignment 10-A-l in Related ' Science Manual-2. 



0 
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Types' of Combustion 



Assfenment 10-B-l 



OBJECTIVES: ■■ , . " / ... ■ , , ■ ■ .'• i, ''-^" ■ 

1. Be able tO fdescribe the types of coml^ustion taking place in the fumiace of a 

2. Be able to describe why if is necqpsary to be abl& to control the combi^^^^ 
process: ' ' ' * • , ' ^'-^ ' ' 



AIDS: 



1. Blackboard' 





PROCEDURE: 

1. Explain what is jneant liy 
a. Primary air 

V b. Secondary air 

V ' -■ Excess'air. f .\ v \ ..- ■ '.- '/ V ■ 

2. Show the air flo^ on a rotary cup burner. 

.3. Shftw the air jp[ow on a combination oiT and gas burner. ^ "^^^^^^^ 

; ^ 4. Show the aknFlow on a pulverized coal burner, 

5. Discuss pecfect, complete, and incomplete combustion. 
* . 6. Discuss die air pollution code and how it will affect the operators of residual 

fuel oil^qiHpmegt. 

SUMMARIZE: / ^ r : : 

perfect, complete, and incomplete combusfldn 
^ 2, Primary, secondary and eixcess air 

testingt^, : , . -. / ■ ; 

VI. why can't perfect combustion take place in a* boiler? ; 

/ 2. What does primary air control? • / 

.3. What does secondary air control? 

/ 4. What are the results of using more excess air than is needed? * 

ASSIGNMENT: - 

VtSomplete Assignment 10-B-l in Related Science Manual-2. 




111 



ERIC 



.102 



Process of Combustion . Alignment id-Crl 



1/ Be able to exjplain the. combustion process. 

2. Be able to explain what is needed for complete combustion of oil, gas, and / 

~— ■■■■■•co^al. ■ • ■ • . ■ — 'T'-"' v- --—-v..,.-- ' 



AIDS: 1 r - 

'1 . Blackb oard 



PROCEDURE: / A 

1. ^Review che^cd^theoiy of combu^^ j . • . 1 

■" ,;'2; //Define:; ■ ; ■ - V-' ' ■'.■■-^ '^^^^ 

■ /■ 'a;, Primiary air''; . ■ " ■ ■"■\ ' • • ' ■ l ■■■■ ' ' 

7^^^^^^ •■ ^, Secondairy .air'- \' , , *■ ' ■-. / ■: ■■ ^^ : ■ 

•4'v,' - ■ • ■■• /. •■ ■'■c. ■ ,'Excess'air';. ^ '-■ •, ^ ' "-Vv^'' " / ; 

• 'd.,. Perfect combustion ■ 'i: • . .■>-^v'k- ■ 

^■_,iV' • e. . Complete:Xombustion'\-;:,; " ' ' . \'\: v-^M 

f. Incomplete combustion ' ' ' . i ' ' 

3. Explain M - A - T - T m; det^^^ v * / : ^ r^^ 

. a, -Explain What is meant by ratio, of air and,:^fuel and how it must vary -t. 
during changes, in firing rate; ' - \ .^m - ' ■ \ ' :V^ 

: Explain why it is impo^ -v^ 

c. Explain wh^Tcombustion . mu3*R: completed in combustion chaniber. 

4, Discuss the actual burning of these fuels under industrial conditions: cbal, " ' 
. .^gas, and,oa. ' . ^' ■ . ^ ' ',; ,*v.--. 

, SUMMARIZE: \, > 

1- Mixture, atomization, temperature, and time. u 

TESTING : \ ' - " * 

1. . In detail, how is* coal burned? , 

2. In detail, how is oil burned? , - . t.- 
, 3. In detail, how is gas burned? L [ l 



ASSIGNMENT: 

Coraplete Assignment^! 0-C-l in Related Science ManualT-2. ^ 



112 



Gombustion <^a$ Analyjsers * . 



Assignment 1 0-D-l 



■pBJECTlA^ES: , " ' : ■ .^-...'S^.A './^'^Sv^^^ .; ,;.„..■; 

1, '.Be able to expjaih the purpose of i^bjnbustibn gas analyzers/ . 

2. Be able to explain how a CQmUustipn gas ^alyzer functions; 



AIDS: 



i. Gas analyzers;' 



PROCEDXJRE: 

1. Discuss th?: ;t'erms:- ' 
♦ ^ ' a, ' Perifect comh^isti^ ; ' .\ '^:- , . ♦ 

b.- 'Completexombum - ./ , . ^ ^ ' * " 

. 2l Explain tne pu^^ose of at^'g^ ; 

J ' • 3. Explain how; to deterrn^p^^^^^ amount of 'COj in a givien sample ^6^ 



, usmg-ia fyrite arialy ze^^^ 

"^'^"^^^^^^^ a ibO cc: sample. 

' U5. ^i;/^ can be used/ : ■ . 



SOMMAIOZE: ' • ' 

1^* ^/Eunctibn of^ the fyrite 
; ^. Function of the orsat ^ 

; , 3. ^ Interpretation o^ results : 



TESTING: 

1. Why bother with gas analysis? r 

2. How are GOj, Oj, and CO readings obtained? * \ 
ASSIGNMENT: - 

^ .. Complete Assignment* lO-P-l in Related Science Manual-2. ' 



■J' 



ERIC 



■V;. , n ■ 



Excess Air 



Assignment la-DrMl 



OBJECTIVES: ; r / ^ ^ 

I 1. , Be ^ble' to use the result^ from^^ 

2. Be able to calcula^fe for excess jjjb used.in Jthe combustioil process^ ^ : 

3. Be able/ to determine tKe correct amount of excess air to -have when burnings 
cpafcl, oil, or gas. 



1. Blackbc^d- t 



PROCEDURE':,/ ■ ' , " ' •/ 

1./ Discuss the results' from a fliie gas aiiilysis. j w 
2| ; Show ari^ explain the purpose of the formula. ' 

> Excess Air = .zeSNjii^O-Oj \^ 

;^ 3>]jSi^t up these sample groblenjs: " 




: I 

a, ^ 

hj 



CO2 

lie 

9-2' 



o. 



CO ■ N, 



.3.7 2.3.''fe8i-M-: ..; 

5.8 : O'.o; ' iSl 



4 J . Explainjth^ amount of excess ^ needed for coal; oili and gas. 

' / pfoblemS'to find excess air. 

TESTI^ 

: / ; 1.* How^much excess air , does it take to obtain (;om^ 

/ Have eadh student solve the foUovvJng prpblem"for exce^^ 




' '9 ,' ' ■(». 



CO, 



CO N, 



12% 5% .2%. , :8l%- 



ASSIGNMENTf 



Complete Assignment IG-X)- I'M in Related Scieace Manypal-2. 




Combukion of Oil, Coal, and* Gas 



Assignment l6-E-l , 



. OBJECTIVES: , ^ 

,1. Be" able to describe ;how the 4onibu^tk)n of oil takes^^lace in a steam boiier 
fumaee^ 

2. Be able to describe how the opmbustioh bf coal takes place in a si^arowbilejf • ' 
furnace*. 

3. Be able to describe h&w/the cpmbustion of gas takes place in a steam boiler 
furnace. 




AIDS: 



1* Blackboard 



ROCEDURE: * • > J , . V ' ' 

1. Explain how oil and air Jire- introduce\l and burned- in a steam boiler furnace, . 
Z Explain How coal-is bmiied onva grate. (Soft^ihd^^^h ♦ ? ' 

3. Explain, how coal is buiijed in suspension.^ ,\ \'r '"■ . # 

4: Explain 4iow gas is burpejl in a^teanr bbOer 'l| 
5. Discuss furnace,^olum^ combustion of oil, coal, and. gas. \ 



: SUMMARIZE: ' ■ .-^ - ■ ^ ■ 

■ V 1. Burnihg;"cidl^ 

2. Burniilg coal 

3. Burning gas- 



^ v,V 



TESTING: 

-2. Vihat is the basic difference between biiming harid osal and soft coaf? 



1. Why are gas and oil easier^to bum' tHa^ toal? 



ASSIGNMENT:' 



, _ Complete Assignment 10-Erl in Related Science Manual-2. 



4 
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FUrnace "Volume 



Assignment 



. \i,^^v ^1. Be able to describe the importance of the pfoper furnace volume Qij^^^ 

■ '%■''■ ■ ■■ ■../combustion, _ • '"■ /,..• ••• > ■ '■■^'7" 

; r ■ pv- ;^ determine the^^.iaLmount of furnace volume needed foi"; a «vjbn * 

^4i-;-"."V boiler output. ' ■/■'..■ , : V' ' 7:.rj/-^\ 



-fi PROCEDURE: 



1. Explain the iinf)ortahce having ^sufficien^ furnace volume to comjplete 
]'i^"„ / comb^istion, « / ^ ^ * r . 

; 2. ' Explain, what is m^ant bi heat release and how it affects furAace volumes 

: , • 3. Discuss the amount of fiirtvace volume needed for": ' * ' ■ 



a. Oil' 

b. ; Go 



'Stokers 



7>!^ulveri2ers - - 



ji; ;c ''SUMMARIZE:' 



c, Gas':^;i-'''-' ' 



J .1. Furnace vdlu&e for oil ' 

2. ,Funiac0>oii|[Me-jfor4po^^ 

3. Furnace volume tor 



testing;: j ' 

1. How does funiajce volfime affect combustion? 
v^-; 2, Discuss fumace'^olume needed yaricSUs fuels 




&IGIsfMEOT^^ 

. • ' Complete Assigni^etit iO-E-2 in Related Science Manual-:2. 
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ERIC 
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Pounds of Air Per Pound of Fuel 



'Assknment 10-E.-3 



QB/eCTIVES: 

1. NJBe able to. calculate the theo|etical amound^ of air needed per'^pi^ound of fuel. 

2. Me: able to calculate the theoretical amounts of oxygen per poimd of fuel. 




1. Explain what is meaiit by ultimate analysis.* . - 

2. ' Explain the formula for finding the theoretical amounts of air needed. 

3. Solve sample problertis*^ for: 
• a. Theoretical amount of lbs. air/lbs. fuel.. i» 

Theoretical amount of lbs. O2/ lbs, fuel - 
c. Using 20% excess air^, find tTie actual air required. ^ . • 
d.^ Find the oxygen needed in part for 3c above. 

SjjtAMJ^lZE: : ' ■'■ ' 

1. , Ultimate Analysis r^^:'-.''''. ' 

2. Formula for Ibs^air/lbs. fuel; ^ . *• ' 



ESTING 



''^ ■i^i-'::^^-.:-. ^- ,- iHa# students^ solve sample *probletns 



A;, 



ASSIGNf^EPSlT 



iff '!^G<)mplete Assignment iO-iE;.^3 in Related Science, Niliiual-2. 



i ■■1 ■ 



ERIC 
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OBJECTIVES: ' ^ . ' ' , 

1. ^ Be able to calculate the pounds of , steam generated per uiiit of fuel. 

2. Be able to explain the purpose for calculatiri^ the pounds of steam per unit 

..„„:.L.L.._„...„pf .fueL_i , 

3. Be able 'to explain the reasons for maintaining a ^ running; record of the 
pounds of steam genierated'per unit of fuel. - ; • ■ ■ 

■■AIDS: ■ ■>'■;, '-rr-c. ■ «:v: - -v;-^^' ■■; .' 

• 1. Blackboard 

PROCEDURE: ; \ 

* 1. Explain the reasons for maintaining operating records for all steam generating 
equipment. . ^ 

2, 'Discuss the purpose of calculating the^pound^ of steam generated^per pound 

''o^/fueLf.. V ' 

? , 3. Show and explain how to calculate the pouncls of steam per unit b^^^^^ 

^y ' "^^^ ■ ■ ........ _ .■'.^ 

41' IMscuss overaU .boiler performance relating steam generated 

compared with the fuel used. * 

.- V':^:-: ^ 

SUMMARIZE:, /V" / . - . ' ■ ' . ' ^ .; 

.• V 'Daily ^Tecords ■ . ■ ■ ' • 

2. Boiler performance ' * c 

1. What factors could affect the steam generating performance of a bctifer? 
^ 2. How coulH you find the evaporation of steam per pound of' fuel^ a steam 

ASSIGNMENT: ^ . ■ , - ■* 

/ Cbmplete Assignment'lO-E-4 in Related Science Manual-2. 




EMffeirential Pressure Flowmeter ' ■ • . Assignment 11-A-l' 

OBJECTIVES: ' - j ' ' . \ 

1. Be able to describe how a differential pressure- flowmeter functions. 

2. ' Be able to ciescribe how a differential pressure flowmeter is ^const! 

■ ■ ■ ■ ♦ • ■ • * ' • . ■ " ' . ■ ■ . • • ' 

1. Bla^ckboard ' V 

' ; 2. Transparency of meter ' 
. 3. Ov^head projector , • ^ 

PROCEDURE: ^. . # 

1. Explain where differential flowmeters are used. . 

2. Explain the methods that are used to measure flow. . , ' • 

3. •J^pJain how the differential pressure is transmitted and then inverted to , 
. ratbCof flow. \ . •/ / v > ! ; ■ • 

4. : Using \h5.ttansparency, explain*h^ the complete meter functions. ; ^ 

fi-j functions : : - 

TESTlM^^-- ; . . 

i.' ; Where ai;e. these meters used? ' ^ 

2: How do they work? 

3. What useful purpose do they serve*? . ; , \ 

ASSIGNMENT:- " . * * 

" Complete Assignment 11-A4 in Related 9^ 



-■■■>-■ .' 
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Positive^Displacement and Variable Areq^ Flowmeters 



Assignment 11"A'2 



OBJECTIVES' 'r^:':^ '^'^ ■■. " 

- 1. Be able to explain* how ai positive (fisplacement flowmeter functions, i^: 

2. Be able, to describe the basic ^construction of a positive displ^^^^^ 
flowmeter. , ' : " ' 

3. Be able to explain how a variable area flowmeter functions. ■ ' 

4. Be able to describe the basic construction of a variable area flowmeter. ' 



All 



1. Bliackboard f 

2. ^ Overhejid projej:tor 

\3. Transparencies of meters^ 



\PRpGEbbRE: ' ■■,;".".„■■:•■■."■. > '''.■^y\:^- '.:./:^,^. \ 

1. \ Explain where positive displacement floNvmeters are used^ - v 

2. VExplain wkfere variable at^a^flowmeters are- ^u^^ . ^ . / 

3. Expl^ ' ' I 
a\ Positive"; displ acemen t r . 

• ■ *b/^ Rotameter ■ ' . . ' ^'"'^'^ 

' ".' ' -c. \ Area meter / ■ . ' -v'"'^ —r-- Z 

4. KscW why tKe pressure differential is constant in -the variable 'area llleter. 

5. Explain; why these meters are calibrated far the fluid they are going to • 
measure.- ' ■ ' ■ ' ■ - '-^^ . 

6. Using the transparencies, discuss how/each flowmeter functions.^^^^ 



SUMMARIZE: 

1,\ The function of: 

a. Variable area meters ^ 
' , b. Positive displacement meters 

TESTING: 

1. . Where are these flowmeters used? 

2. For what fluids are they used? 

3. How does ea^h-typ^ of meter function? 



ASSIGNMENT: ^ . / 

Complete Assignment ll-A-2 iti Related Science Manual-^2. 
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ERIC 



t^afi Gages ■ ■ . , . ' r-^ , ■ ,; ^^^^^t X - 

. ■; . OBJECfriVES: .; ■ ; ■ ' v-"^ 

1. Be able to ^plain how a draft gage is cbhstructe^^ ' 
^ 2. Be able to explain how a draft gage * . V ' 

* * 1. Overhead projectot %r 

2. Transparencies of draft ga^^ v * ' r \ . . 

i ■ , . PROCEDURE: , ' ' " - -'''^ ■■ ' ''-'r, ' v-;: 

: 1. Explain what draft, is. - . • • r s ' • -> • 

* ; . 2. Discuss the various points from; ^ . 
V 3^ -^P^^ how draft' gages 

Using the transpjurencies, explain hd^^ , 



SUMMARIZE:^ V';^^^^^^^^ . ■ 

1. Q^nstruction^c^^ - , ^> :^ v 

2, How draft gagefs func^^ * .\ • ; 



.TESTING:- ■:r-::'\--^-"y''^. .''^ ^ ■ 

!• what is draft? - \ 

2, How is draft meaisur^d? ■ , ' , v ^ 

3, ' What instniments itfe used to itoeas^^ . . >. 

/^SIGNM^T; ^ , !^ ^ ^ ; Y i 

Complete Assignment 11-B-l in Related Sdence Mariual--2. 
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Draft Pressure inversions ~ ' ' ' : Assignment 11-B-l-Ml 



- OBJECTIVE:' • ■ ' :^ '■■ ''' ■■'^r'- ■ 

Jl,: 1- Be able to convert inches of draft pressure to pounds per sqiwe inch. ^ - 

1. Blackboard ^ ' ' 1 

PROCEDURE': ^ - ^ • » 

' h Discuss the importance of being able to convert from inches of water column 

. to pounds per square inch. , ' , . 

2- Ej^lain ho.w to convert from inches of \yater tc^i^^-i: 
3. Solve t\yo sample problems.. -.'^^ . - * 

SOmMARIZE: • ■ ■ . ::'-^'V-. • " 



\ 



ERIC 



Review the fSat^^ 

testingV / . . " * . ; . . ' : ; ■ 

' •/ i J Have students' solve a conversion probleiii. ' ' - 

* ; ^ ' Complete Assignment H-B-l-Ml in. Related Science Manull^2 
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i'v..-' ■■• 



ifiermocouple 



Assignment 11 HC-1. 



eBrJEeTIVESt 



' '^ij ^ -. C^ ^ Be able to explain how thermocouples work. v 4V 

. 'i- V , ^^ .^i:' - ' 2. Be able to list the uses of thermocouples in ^team generating plants* 



^AIDS: 

• ^ - — 1. Overhead-projector^ 



2. Transparencies of thermocouples 



* PROCEDURE: ■ 

1. Explain how the'^ thermocouple works. 

2. Usihg^the triuisparenciesv exj^^ how the electrical current moves the ^|Bter 
' r - or recorder needle. ■ ^ ^ 

3^^,.Exf)ld^^ useic^ steani^generating plants. / 

. \^4; Exjf^Iain . the purpose of ^ usii^; ther^ in and ^^around the steam 

generating plant; ' {J .. ' ■ 




SUMMARIZE: ^ " ' 

1. . How thermocouples; work. 

2. Where thermocouples are^^.m^ 
3* Purpose of thermocouples. . 

TESTING: ^ 

^1. Discuss with students: . 
/ a. How a thermocbiiple ^yorks. 
, b. . Where thermocouples are used, 
ic. Purpos^yofthe 



ASSIGNMENT: ■ ' ' ^^^^'^l;/ - 

Complete Assignment ll-Ol in Related Science Manual— 2. 



123 



ERIC 



Flecorders 



Assiffliment il-D-l 



OBJECTIVES: 

1; Be able to explain the piirp oge of-^orderR: 



2. Be able to explainftqwy to^iise the data iSrom a recorder. 



AIDS: 






1. filadkboard 



PROCEDURE: , 

1. * Explain purpose of recorders. 

2. Explain types of recorders. : ^ 

3. Discuss boderroom recordiers. • a 

. \ 4. Explain how high efficiency is maintained by us^P^ 

t ' • ,^ ' \ 

SUMMARIZE: # - ; t 

. 1. Purpose and types of recorders . ■ '^■/^'-■'^ 

^ 2. Boilerroom recorders and use of (late ' 

TESTING: , ' ' , r 

r 1. Where are recorders used? 

2. What is the purpose of a.recorder? 
' 3. .How are recorders used iri%eam^lants? T^^ 



-1, ->.: 



ASSIGNMENT: ^ - 

Complete Assignment 11?D-1 in Related Science Mju^aI-2. 



124 



115 



• ! ? Smoke/iriclicator^ . - /hy - ' As$ignment 

OBJECTS .. .--'^T'lS^ ^'.j- f 

V-:, //V';;^: ..'V^^^^^^ .Vr 2: -.Beiable to descril)^' how the ;smaiceGihd&c^ :• ■ ^'1 :. 



r. 

:-v ^ 

• V-S • r ^; AIDS: Sz-^^r-tT^r-^ ' ■ ' ' ^''^ '"^^ 



7^;;^ '-v^.' ^^^^ v^- STran^^^^ charts and pKotoelectriq type indicator:* ' 



ERdC 




: type wpricW^r^^^: ^^'^-^^ ^/^^^^^^^ ^ 

• : ' ■ ' Explain;^ dt having , a vxontin^ous^s^^ 

■ v^-'' /density; '^-.^ ' i;^'; ' / ^ ; -"'^ 



" IVr RingelmannSchart^^ . ' * : v ^ ': ' 

. 2. Funcnon ofvphotoSectnc unit.^ / ^. ; : ' 

TESTING: ■'■ ■ . .4 . : . . ' . - '''' • ■ . ' ' 

1. Why worry about' smoke? - ^/ ' 

2. Why; are the Ring^fna^nn charts important? 

3. How does a photoelectric unit.operate?; ^ 

ASSIGNMENT: " ' 

Complete Assignment 11-E-l in Related Science Manual-2. 



measure ismoke 



V. 



7 



■ ^ 

116^ 



V." V ■ 



OBJECTIVES: 



L Be able to explain the^^fuhdanientals of the chemistry of boiler water. 
2. Be a bl e to define the b asic-Xerminolo^used-in-boiler-water^ 



AIDS: 



^1. Cutaways of scale on a tube and corrosion on a tube. 



SU 



PROCEDURE: . ' , 

; -1. GeilpraJ discussion af .all possible sources of water.. ' 

■ 2. .Discuss possible irtipurities in each source of supply, t-? 

3. Explain steanl boiler water needs. 

> V . 4, Discuss/the results of improper boUer water treatment. - . 

V 5. ^Explain, the importance of knowing the correct terminology when discxissihg 

V boiler water treatment. ' \ 

.RiZE: ■ , ' •-■ ■"''''^■'i '■ '-■ 

1. Imj)tSrities. in water ' ' 
1 2. - Effect' on a steam boiler 

3: y^aming^ of terms ^ '\ - - 

TESTING: ^ ;;. ■ ^ ^" ^ " 

1. Name the sources of water. 

' 2. What impurities dp they contain ? - 

3. What conditions can this cause in a steam boiler? 

ASSIGNMENT: 

, Complete Assignment ll-E^ in Related Science Manual-2 




V 



V: 




126 



Explain the A.S.M.E. Code iri respect, to : boilei^^ water conditioning, - <, 

Explain that prevention would have been far e^ier than the corrective 
^measures after damage has occurred. 



Danger of each condition. ^. 



General discussion of student reaction to tKese dangers if they were 
operators of the boiler. i*^ p " 



Interna] Chemical Treatment . 



Assignment2i2-JH 



. 1. Be^ able to explain how boiler water is chemically treated to miaintain a" • 

\[ ' — !___proper-4)alanGe-of-ehemieaki— — — -.. . — ■- -^^^ • ^. •. • • 



AIDS: 



l-Ji^Bla'ckboard 



^'v I. Explain how to chenucally ; treat a steam boiler for scale-forming salts 
. 2. Explain how to prevent corrosion in* a steam boiler. ' 
3. Explaiii how to control or prevent caustic embrittlement 



jA.j Explain how to control carryover.- * 
5.^ '^^hb^ an^ifexplain the chemical reactions that are taking place in toiler 



Water: 



SUMMARIZE: ^ 

1. Maintaining correct chemical balance in the steam boiler. > 



TESTING: v * " 

r. .u:What. conditions are we trying to controMh a steam boiler? 



2. HoAv do we control these conditions? 



ASSIGNMENT: 



Complete Assignment 12^6-1 Related Science Manual-2. 

■ ■ * * ■ 



4 



OBJECTIVES: . 

. . 1. Be , able to describe the basic types of systems that are used for external 

treatment of boiler water. ' 1 



AIDS; 



1. Blackboard 



PROCEDURE: 

\ 1. Name the basic water softening systems. 

2. Explaiii the cold soda-lun^ process. 

3. Explain tlje hot spdaJime process,*. V^^^^^^l^^^^^ [ ■■ ' " 
r *' 4. Explain the ion exchange or zeolite process. , p V:- . ^ ? 

5. I^cuss the advantages and disadvantages of eac|i: system. 

6. Explain the purpose of protecting the steam bl^iler even when using softened' 

■ ... water. • ■ .. - -.i:':., • ';;„'y. 



SUMMARIZE: 

1. Types of softener, \ v 

2. Function of each* • 

TESTlNp: 

i. Name the softening systems/'in use today. 
9 2Jw; General discussion of the function of each type;; 



ASSIGNMENT: ^ ^ . 

Complete Assignment 12-B-2 in Related Science 'Manual— 2. ^ 



BfK»tT;.\;tTr>;'■^3K,^.■i^^--»^C<iyi^.^:/.■i:..■irAV^.^JUTr(Tc.^T.l,l^^ 



MDSi 

\ 1. Blackboard 



PROeEOURE: 



Exjplain how an alkalinity test is taken and what it determines. 

2. \ Explain how to increase alkalinity in a boiler. * # 

3. \ Explain how to take a comparison test for phospha and what to do if yoii" 
vhave a low reading. ^ >. ' ^ * 

Y^P'^ a' sulphite determination is done, and how to add sodium.; 

^ sulphite when it is low. » — !, 

5^-; Explain how to find the total solids present in the water, and how to blow 

dowri-the boiler. ' ' " 

6- Explain surface blow to control surface film to reduce surface tension. * 
7. Explkin the batch method compared with continuous feeding pf themica^^ 
' into ayboiler. , \ ! . - p 

8: Explatii that ivel; of chemicals and total, solids are determined by 
pressurMemperature within ithe.^^ , - ^ . : 



SUMiyiARI^E: 



l. 'l . Testing boiler water 



:2.\ 

3. 



chemicals 



^Gbntrol of solids 



TESTING: ' ^. \ 

ysj( 1. )yhat .tests are taken on boiler water? 
^! ■ 2. How is the chemical level maintained? 

3. . What are total solids? Whexe do they come froni? 



ASSIGNMENT: . ' 

Cbmplete, Assignment l2-C4 in Related ,^ 



4- 



'V . 



• 1 - 



t 
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Blowdown Tank 



Assignment 12'C-2 



OBJECTIVJ^: \ ^ v. 

1. Be able to ex pl ain the p ur pose, of a blowdown tank, 

2. Be able to locate the blo\ydowh tank in the school plant. 

■.•»,'■ 

AIDS : ■ / J '. . . , _ , ■ _ . 

1. Overhead prpjeqtor . ' * 

~ — ' — ZT'^ri^iTsparency'^aPblDwd^ownna-nk — : — — t~ — . • . . - ^ 



PROCEDURE: ; 

1. Discuss the purpose of a bio wdb\yn tank. / 
.\ 2. Explain why it is Jqlfat^^ the boiler and the sewer system. . 

, 3. Using the transpaLrency, explain how the blowdown tank functioris. Name all 

-of the' parts. V -^^ .^\'^ " 



SUMMARIZE: ' 

1. , Reasons for blowing down 

2. Purpose of.tank . , 
% How it works ^ 



.;;^STING:- ■ ^ ■ , ' ^ >' V ^ ' ' ^ ■\: 

. » . why can't we connect the blowdown link to the !sewer system? 
V * 2. What is the purpose of the tanks? S ; ■ 

'3: How does thcr tank function? • 



ASSIGNMENT: 

^ Complete Assignment 12<I-2 ill Related^^^ Manual— 2. 



3 



-'.iS*;.. vJi.-,..T,"V.,5=«?^.. i-.: 



ERIC 
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, Cotnpressed Aif System $ V Assignment 13-Arl 

'■■ v-^v-.V, : ,:, . : / -^-^v .''^ , .„„ • ■ 

dBTECTIVES: ' - 

. L Be able to expldn the terminology and useis of compressed ak v * 

' - 2. Be able to explain the principles of operation of a compressed air Sy stem. 

3. Be al?le to jexplain the A.S.M.E. Code requirements. 

•AIDS: ' " . ' • ■ . '-'^ ..v. ; 

' 1. Overhead projector ' . 

-2-. — Transparencies-on-typeS-of^compressors-—^~~^^^^ — — — r^——~————-^ 



PRCXJEDURE: / ; / ; 

. !• Discuss uses of compre^d dr. 
2« 'Discuss reciprocating and centrifugal type^ * 
/ 3. Discuss type of coihpresspr requiringpi^rication and danggrs involved. 
.■ .4. . Discuss:' ■ ' ./"''-^^^r'-^ ' -.y^C-^^^"^ ■ ■' ■/•.' 

a. Free, air ; ' ;■ ^' . ^ ■. ■ ■■ '■. • 

-•/■.Vb...'^' Capacity'' /, ' - 

■■ c: Piston displacement'..';.;:/- . . ■ ' ■ • ^- *' ■ 

d. Displacement per minute \ ■ 

5/ Using transparencies^ discuss types of compresAot^^^ 

' ' ■ , ' ■ - - , - . , ■• ■ • ^ ■ ■ V ■ " ' 

. . ' ■ . _ ' , . \ . ■ . ■ -. ■ ■ ... 

SUMMARIZE:''^ ' -'V ! ^ - 

. - . 1. Uses- . ■ .■ ' ■ ■ ; ''-^ ' 

2. Dangers such as oil, etc. . ; ^ 

testingj . \ ' 

J. When figuring piston displace*ment^per cubic foot per ^minute in multistage 
^ , - com^ high-pressure cylinder, a lowrpressute cylinder, or 

^ b oth? Expld n. ' . • . * . 



ASSIGNMENT:- ^ 

\ Complete Assignment 13rA4 in Related Science Mahual^2, 



132 
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\/ Basic Cqmpressed Air System J ' Assignment 13-B-l 



OBJECTIVES: ; ^ 

__^!__o_J_J3e-:able-to-identl£y-the-par^ 



Sv.f . 2. Be able to describe a compressed air cycle 

■' "', AIDS: ■ ■ '■ ■ 

,1. Overhead ' • 



2. Transparency of air compressor showing components. 

PROCEDURE:^ " ; 

1. Using transparency, discuss air cycle. Start at air intake and end at air 
- receiver.- ' . ^ ' ' '\*- 

^ ' 2. Explain th6 purpose of each component found in the system. 

3. Explain why synchronous motors must start under no-jload conditions. 
^4. Discuss the piston speed limitations of reciprpcating' compressors.^j^ 

5. Explam the need for cooling water in th 
^ ^ 6. Explain what is meant by a coded taiik. 

y. Discu^^^ , 

\:'---'^-y ^ SUMMARIZE: • '-V :' ■ ' ■ ■ ■ ■ ■ ■ • " 

. - 1. Need for clean: filtered air. 

.2^-. -Air "cycle , ' . • ■ .■ 

^ y . ■. • < : * • • ■ •■ : 

: TESTING: : ■ , 

" * ; ; 1- what would Happen if you tried to start a synchronous motco: driven 

^ ; compressor under load? V - * ; 

'n- - ASSIGNMENT:'' , — ' ' 



XbmpletY T^sighment T3^-^^^ HelateH Science Manual—^. 



'-.ml 
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Ai' Compressor Capacity 



Assignment 



OBJECtlVE:/ 

1. Be able to calculate the capacity o£ an air compressor. 



\ 



1. Blackboard 



PROCEDURE: : , ' " - - r 

.^^ — — ^— 1— ~Explain-the~iiactors-that"can^affet:^ 

2. Explain efficiency, and discuss the factors that affect it« 

3. Review Boyle's Law of Pressure and Volume (constant temperature). 

4. Show and explain how to derive the formula: 



• .Cubic Feet/Min = i5 XAg)XLs X N ; / 



~: , from : ; PiV, =^^P^ 

5. Show and expla&i twb sample problems. Use the fdUdwihg yaluf s: 

a. IQ" X 12'' ^double acting ma^^ 
discharging at 90 p.s.i^ ' , 



h. A6^ X 14'' double acting machine ^^^^ at 20d'V.p,m. and 
discharging at 75 p.s.i. . ' . / - I 



SUMMARIZE: 

1. The formula: 



Cubic F^et/ Mia 



^1 5 X Ac X Is XN 



2. Solving the sample problems 



1. Have the class do two aar capacity problems, and discuss the results in class.'' 

■ASSIGNMENT:,. ^'^vJ-- ■ ^ :V: ' ' - "■/'■■■■ 

Complete Assignment 13-B-l-Mi inJBLg^lated^ScienceiManuai-2, 




..■134- 
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Air ^ ^kniji pressor Operation 



Assignment 13«C'l 



OBJECTIVES: ; f 

1, Be able to'startiand stop a two-stage compressor 

_ 2 . -Be a hU (y) d etennin^ wh ft t a ir cornpi^so 

recorded, ' • * 



AIDS:/ 

\, 1. Overhead projector 



' ■ \^ 2. Transparency 13-C-l-l 

PROCEDURE: ' ^ ' , , / |' 

r. iDiscuss why compressors must start up 90 No-Load. - v ' 
2. U^ing transparency revie>v start up ; procedure, v , , 
"3/ ' Discuss the shut dpwn prbpedurei 
4. Explain the importance of hourly readings^ 

. . 5. Discuss the machine "Trip Out", if it is started under load. 

,- ■ ,f ■ ■ ■ . ■. ■ . . 

SUMMARIZE: > • 

1. Start up ' •• * ' • "i ■'■ \ 

> ■**2.-' Shutdown . .'}■'- 



TESTING: . 

1. Can the compreMor be started up under load?* 



1 



ASSIGNMENT: - 

Complete Assignment 13-C-l in Related Science Manual--2- 



■--.:},-f^2'.-.«tA.--'iJ!V.*;-;i'.-. 



1 35 
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ERIC 



Routine Compressor Maintenance ' Assisnixient 13>D-1 



OBJECTIVE: / ♦ ^ 



1. Be able to describe the requifea'mamtenahce for air comprel^ors. 



AIDS; , ' . ■ ■ . . ■ ■ V v^.-;^^^ 

1. Blackboard * . * . * 

. PROCEDURE:" ■ " • .'"iV-" ^ v": ^' 

■ _ ' 1« Usin g the blackboard, discuss manufacturer's recornrnendatiqns qn • first 50\ 

hours, first 200 hours, and every 4000 hpurs. ^ IS^I^^If 

2. ^ Show how to set up a maintenance schedule. ^ ; 4 ; 

3. Discuss need for. i:lean air. • M. ' 
4.. . Explain importance of oil change and reason for special high flash oil. . if. 

'SUMMARIZE: ' ^ " .,V : . ^ / ,^ ^. y ^ ■ ^ 

•1. Preventative maintenance is better than repair maintenance. - 

• • • \ , ■ . 

TESTING: ^ . ■ ' ' " 

1; Why is a main||nance schedule iitiportdnt? W ; 

ASSIGNME'NT: ' ' \ ■ : " /- ^ ■ •. .;, 

i: Complete Assignment 13-0-1 in Related Science Manual-:2. . : ^ 




'V • 
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Elgctrical Safety Practices 



Assignment 14^ A-l 



•■■-OBJECTIVE: ■ , ,. : : 

1. Be able to explain the safety practices and procedures to follow v/hen y 
woddrig with electrical equipm^nt/^^ 'r 

;\-'AIDS;.;...>' •■■■'■/'* ..." ,; , ' ^ ^ 

1, Shop — electrical safety list 

_ PROCEDURE^' y''^:.' :::■■/)■ 

1, Diiscuss the uses of electricity in the nriodem pknt. 
> 2. Discuss each rule and^regulaition on th^ electrical saiFety list. 

: £x{Q'ain how acddents can be prevented by py^^^ 

- SUMMARIZE: - ••■■^V^^^^ ^•'■^ 

1./ All rules and regulations dn safety list. 5;t - X'l.^^^-'^' 

•■ •TESTING::-. ' ■■^.-V^^;,;^/;;-.-. ^ - ■ -.-l.. 

1. List as many safety rules as you can. ! - P^^^^^ 

'2. What are the niain causes of electrical accidents? 

-ASSIGNMENT: ' \ ' \ • :r 

Complete Assignment 14-A-l in Related Science Manual—^^^ 



erJc 



137 

12? 




OBJECTIVESf 

• ' 1. . Be .able to define voltage; amperage, dhn^ -w 
'/ , ■ ^'.^ •■ alternating current. . "'^ _ . r'^ : ■.:.^^'\-v/v 

. ' 2. Ohm^s Law ^ ' ' ' .^5; 

.. ■ -3. -Elpctrical' power ■ ' ■ ^ ■ •■; ^^^V/;y.* ■■ ": V'ir/;;: ,. 

• • ■• ■■ ■ -. • • ■•• ■ • ■• ' '■■■■;v---' •• ■ 

AIDS: • vi ^ 

vL' Blackboard '-/^''"'^ - / .-i. ' • *V '"^ ''^ 

PROCEDUICE: / 
- % .1 Review basic terms: 

^ ^ ' a,: ^yoit;^ : 

b. Ampere 

cJ --'Ohm * ' ' 

d. Watt • ^ , , . ' ; ? ; ' - ^ 

e. ^-aC. and A.C. ^ ' 
\,2m Explain Ohm'^s La\y rfor the rela'tionship between voltage,feresistancev and/ > 

* current in a D.C. ,(gj|jcuit. {P-r 
A' 3. Shovf'and explain the equation: ^ ; h; T y V : 

■ • \ ' E = l XR . , /• • * /' ' ' . 

4. Show how to use Ohm's Law by doing a sample, problem. 

*5. Explain electrical power in terms of • ~^ V'^j'-^ 

^« V Watts = Voltage X Amperage . 

6. Show how to combine the two equations: ' • 

, E = IR and W = EI 

7. Show how to calculate total power in a\cpcuit. Solve at least two prbBlems.* 

8. Show how to convert watts to kilowatts.* 

SUMMARIZE: 

1. ' Terms: volt, amp, ohm, watt^.C ancPD.C ' ' ' ^ v , . 

2. Ohm's Law and a problem using Ohm's ^'^^^L^ 

3. Formulas for power: ^ ' ^ ^ \ 



W = E X, I, W = ~ W /= llR 



Solve power problems. 



TESTING: * , , - y7 ' ^ 

1. Discuss electrical terms?Volt, amp, ohm, watt, A-C. and D.C.^ 

2. .^S|j!bat is Oh m'^ Law, and where is it* used? , ; 
• .3. Have students set up a problem that can be solved with Ohm's Law, W 



V'.; 



■ 4. How can tKe power^^ electrical circuit be found? 
5. • Discuss the formulais that can be used to find power. 
' 6. Have the students solve a power problem, <^,^; 



ASSIGNMENT: W , . 



Complete 'Assignment 14-B^l in Related Science Manual-^2. 



0* 



f ■ > 
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if;:, V 



Review of Electrical Circuits Assignment !^ 

OBJECTIVES: , ^ ^ ^ ^ , 

1. Be able t^ idehtify electrical circuits! \ • i 

2* Be able to solye problems in series, parallel, and series-parallel ckcuits fbr : 
voltage, a 

3. Be able to solve problems for total power in a circuit. / 

AIDS: . •■-V* ■.'■V 

1. Blackboard' 



PROCEDURE: 



}\ B^?^ ^ circuit; and explain that the current is the s^ime thrbughbut 

'the circuit/v . . . '-'..^i ; ' y'-^:\r.''^:y>'"' 

2. Explain that tJ^ cme^^ resistance, and shS^. . 

how to calculate- the ciirrent in the circuit, « ^ > 

3- Show that the sum of the voltages across each Vsistor i^ to the applied • 

voltage in a series circuit. - 

4: a parallel circuit, and explain that the vbltage is the same across each 

-branch. -.- ' ■. ■ ■ ■'^;r: j-;;..^-- : ■ 

/ 5. Explain that the current in each branqh of the circuit is dependent upon tjie ; 
r^. '. ;:;;resistance and voltage in that.branch.'^:\ .^v^'v-' -■•^ ■ ^ ■ ' '. . . ''|pr:- , 

6^ vExplain that the total current equals the ;sunx of the Waneh^ currents. 
7. Show how to, find. ^e total resistance in a parallel circuit. / 
::^r^Sh?5W*'ir^eiies-pa^^^ and explain that it niiust be broken up into 



sini^Ier series of parallel circuits for problem, solving. 
* 9: Explain how power is; calculated in an. electrical circuit. 
10. Set up and solve two series-paraUel problems for resistance, current, voltage^ 'i^: 
and power. 

SUMMARIZE: : t . 

1. Series circuits ^ . 

. 2. Parallel circuits 

-■ " . ■ . . ■ , . • 

3. Series-parallel circuits ' 
- 4. Solutibn , of problems in each of tl^e above circuits 

TESTING: • ' - 

1. Hpvvr do you find the total resistance in a series, parallel, and series-parallel ^ 
circuit? ■ ' ■;■ ■ • " 

' % .. 2* How do you find the current in a series, parallel,' and series-parallel circuit,?. 
3. How can the. power used in a circuit be determined? 

ASSIGNMENT:' v ' 

Complete Assignment 14-B-2 in Related Science Manual~2. 

^ 'vl40- ' ■ 



. f - . ■ 

Basic Burner- Control Circuit 



■ w 



Assignpient 14^B-3 



OBJECTIVES; 

... 1. Be able to describe how the pressure-trol,^ua$tat, and low water cutoff are^?^ 
connected in the burner control circuit 

AIDS: ■ 

1. Blackboard 
' . 2. Cutaway models of pressure-trol 
3. Aquastat and low water cutoff 




■t 



PROCEDURE; ' . # 

1. Exp^^^ function of tie following controls: ■ , • 
, a,^., Pressure-trol 

. ''.b:' Aqiiastat:^' / ''V^-'.' ■ . -v' ; ' ' ■''''^ v...: 

c. Low water cutoff 

2. Show- the ci^way modek, . and^^^^^^^ how the w^ cohnectibris^ a^^^^^^ 
made. V-'-^ ■ • v-'^a^ V-- 

3. Show a line drawing 

4. Explain the purpose of the transformer aiid JipW it p s^^^^i^ ; 
-5, Explain briefly how the coil operates the re^y for burner, cit?m^i:^P|if t^:?^ 

SUMMARIZE: ■ ' * . ..' : ' ^ ^; .. . ■ ' / • 

,■"^^$"••1. The. 'basic circuit * 

.2* How it functions ; * 

3. The sa fety of these r^htrnU . — - . ' " ; " — . 



.TESTING:- ; 

. . 1. what is the purpose of the pressure-trol, aquastat, and the low water cutoff? 

2. ^How is the basic control circuit of a burner wired? 
. 3. From where is the power for the circuit taken? ' e 

4; What does the relay coil do? > 

ASSIGNMENT: 

Complete Assignment 14-B-3 in Related Science Manual-2. 
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ERIC 
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OBJECTIVES: . 

* 1. Be able to explain the purpose of starters^ peliws^^^^^ * ■ >^ 

'» 2. Bf able to explain how the starters and relajrs^iS^ti^ • 

..AIDS: • ■•• ■ ' . ■. ;;^.v:,. 

■■ ■ . ■■ Iv ■ .Overhead'^-projector;.-;;^ '^^.. ^ '-p-- . ^' .•■ ■ • rv: 

^2^ Transpi^ 

PROCEDURE:-'. --^ - " : ;\ .K...-- 

!• Explain what a relay is 'and. how it functions: % 
2i vExplain that relays are made, for many^^fo^ may have one or more 

pairi^-of contacts,' \: \ ' . ; ^ ■ ' _ ..j 

^ 3. Explain whjit starters are indudir^ overload protection,: 

4. Using a Hne draydng, show a simple starter circuit; . h ^ ^ 

5. Discuss ^: the purpose and types .of manual and automatic switches. Use ^ 

* examples iromi^owerplants.^^^^ : ; * : 
. 6. JrDiscuss the transpaxenci^ of relays, starters, and switches. What is %e 
* function .of each? ' V 

^SUMMAklZE: , ' ^ 

. 1. ,i Purpose and function of relay sifc ' • / 

. 2. Purpose and. function "of starters \ , ; ; 

3: Purpose and function of switches ' $ 

TESTING: ■ • ■ " \ ' .■ r^^^"^- 

1. How. does a relay work? ' ^ 

2. What are the types of relays?^ . 

3. How does a stjurter work? " ' 

4. What can a statter control? ^ 
Name some of the different types of switches. ^ 

ASSIGNMENTr, . ^ \ \ ' . v:''' ' - 

* Complete Assignment J4-C-1 in Related Science Manual-"2. 



yitses. Breakers,, and Heaters 



Assignment 14-C-2 



OiPjEGtlVES: ' , 

Wl/ Be able to explain the purpose of fiises, breakers, arid heaters. 
0 : . 2- Be able to explain how fuses, breakers; and heaters function. 



AIDS: 



;1. Fuses, circuit breaker, ind a relay . with heaters 



PRpCEDURE: 

: * Explain the purpose of fuses, circuit breakers and heaters. 
. , • 2.jjj . Ei^plain where fuses, circuit breakers 
; " ; 3r Explairi-^he furicti^ 
' : . . - 45 Kscuss t^^ of using the -cbn-ect size for a 

' 5^ ^ Discuss^hte advantages and ^ d of ius^s, breakers, and heaters. 

: j ^ Sliow students^- the various fuses, circuit Breakers, and heaters. 



. 1. The purpose of fuses, circuit breakers, and heaters. 

"'■TEStiisiGr';'^ \ 

\ 1- jWhere are fuses us^^ 
, ' - 2.^ ^(^here are ^^^^^ used? Why? 

; 3. ; Wherd are heaters used? Why? 



0' .J. 



ALIGNMENT: ^ / 

; f ■ Gomplete Assignment 14-C-2 in Related Science Manual-2. 



9 i 



4 * 



ERIC 
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134 



Hectriaii Me ters ; ' > ^ Assigriment.l4-P.i: 

1/ Be able to describe tKe types b^^ ' • 

"" '.y 2. Be abfe to explain the uses q^^^ \ ^ 

■ • ^ [■'m'-: . ■ 

1. ypltmeter, ohmmeter, ammeter/ and megger^ ' " ^ 

1. V Show and explain the yaiiousotypes of elettrical meters available^ 

3. Explain how each one is lisedr 

-" 3. Discuss trouble shooHngAvith Hert^ ■ ^ -'''-^^^^^ ' 

4. Stress the need to understand the use of a metei? ^efgre you use it to"^^ 
prevent damage and extensive repairs. ; ^ 

•v- S. Explain the need for caution when working on live electrical eqtipment. 



SUMMARIZE:- 

1. Types of meters !^ 

2, How to use each type ' 

TESTING: ' ■ ■ , ^'.^ ' 

1. Name each type of meter discussed. 

2. For what is type of meter used? ' 

ASSIGNMENT: 

Complete Assignment 14-D-l in Rekted Science Manual-2. . 



< 
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•3- 



. OBJECTIVES: 

■ 1. Be Able-to take over a shift. 
*2. Be/ able to perform the routine duties of a . boiler operator. 



AIDS: 



Blackboard 



PROCEDURE: / ^ 

1./ Discuss the State rules anjd reg^ . w 

2l Discuss the re^pns why it is important- to take oyer a shift properly: 
p: Discuss the procedure on how to take over a^boilerrooni shift. 

Discuss the; reasons why it is important for , the student to know the routine 
duties, of a boiler operator* '■v\ :-:tK'--r-- -''r ':py- * . v 

RIZE: ^ • ' • ' 

1. Review the procedure for taking over a shift and the routine duties of a 
■ boiler operator. . ■ ■.J^r.,^:: ^ ■ 

Resting'' ' '\ " - / ■ 

1. Namie six things that the boiler operator must do when takiiig over a shift. 
^ 2. Name six things' that .the boiler operator is responsible^ t^^^^ he is 

operating a boiler plant. • * . 

A " ■ : ' ■ * ■ ' ' ^ ■ : ■ -^ ^ \ . ; ^ • . 

ASSIGNMENT: - - . ' 




Complete Assignment 15-A-l in Related Science Maliual-2. 



Bofler^Plant Startup/ Shutdown, arid layiip Assignment 15-A>2 

OBJECTIVES: 

1. Be able to describe the routine procedure for starting up a boiler plant. 

2. Be able to describe the routine procedure for shutting down a boiler plant. 

.■ * 3. ; Be able to describe the routine procedure for layirig up a boiler — wpt or ; 

// AIDS: .•■ ■ . r.-y.-'^- , ^ 

-1. Blackboard 

■ '-^PSfedCEDURE:,-' " '-J-:, ■ -y---^^ ' 

1. Discuss reasons for a thorough plant check -before lighting off^ - ' . 

2. Explain why boiler must be ;care£u%^^ 'm---''^^^^^^^ 

/ : 3. IMscusI- reasons for^i^^ or insurance inspection for plants that have -been . 
it,: idle^ for 'oyer^a year.. '^"^ ' ''•:-:-:-y.-r-:yr-'"r:-^ :- .■■ :■; ,• 

Discuss the suggested startup prbcedure^r. * - : 

% . '^^ I^cuss suggested shut dipwn procedure^^^ . /-.'U:;.. L^ ,. 

• ,6. Stress importance of proper use of drains. ^ 

8. E)iscuss reasons for a wet or diy l^yup. ' . 

•■vv % 9. Explain use' of chemicals and thi' reasohs for their use for layup/etci>. ^ 

w). ^scuss riemoval of ash, coal, and soot. , • '• • •^^^^ 



"SUMMAmE:-:., 

, 1.* 1j|.eason for establishing a startup routine. ^ 
2. Reason for establishing a shutdown routine.. ' 

. -N.'.^ . ■ - ■■■ • ■ ■■ ■• ■' . ' • ■ ■■ 

tESTlNG::_ 

1. Who decides how to layup a boiler? 

ASSIGNMENT: , [ ' 

Cbmplete Assignment 15-A-2 in Related Science Manual-2. 
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High and Low Water Condition in a Boeder 



Assignment 15-C-l 



OBJECTIVES: 

L Be able to handle low water in:>i steam boilen ^ 
2. Be able to handle high water in a steam boiler. 



AIDS: 



Blackboard 



PROCEDURE: 

1. Discuss the danger of a low vyater condition in. th^^iler. 

2. Discuss the causes of low water, cbiidition^ 

• ; 3. Describe the effects to the boiler of a low water condition. - 
^ i^'! Explain how to prevent a low water condition, 
5. I)iscuss the procedure for hanJI^g a low water condit^^ 
■ 6. Discuss the dangers of a high water condition. - ^:'^^^:'r/ 

1. Discuss the possible reasons for high* water i:onditions. ■ * - 

fi^^ahdliijg hig^ water conditions; ' 
j^^il^y^S^ alert at all times. 

1. ** ftoiceBui:^^^ ^yater 
. 2. . Procedure on handUng higa^y^^ 



TESTING:" ^'^.^ ■ ^■ 

1. How do you take care of low water conditioii^-j^^S:^^||^|^: 

2. How do you talce care of high water cond)J:v6^[^f^^^ 



ASSIGNMENT: ; • . ; . , ■ 

Complete Assignment 15-C-l in Related Science Manual- 2. 
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I ■ 



Flame FaUl^r^-.. . . ;^^y' Assigomcnt 15^-2: 



OBJECTIVE: ' 

' l^ ;JB$ able^to jcnq^V to do if you Have, a flame failure^ 

' ' '^1.. Biacl?b<5ai?d 

PROGIDURE:- • ' 

|v 1/ oil ^ gacl^e boUer. 

, ,'?^ >2. Ex^ain how to handle a flame failure on a package boiler. 
! ' .^ 3. Discuss •what is meant by a furnace explosion. 
■ V/-' 'E^pi^ to h^dle a flame failiure on a large boilet^ithout flame fjplto^^ 
\f, protection. • , - 

5. Discuss reasons for flame failure with oil, gas, and coal. 




SUMMARIZE: j . j . - / 

1, Danger of -flange failure 

2. How to pre^e'htYurnace explosion 

'^TESTING: 

1. Is ir'necessary to purge a pulverized coal furnace after a flameout? 

ASSIGNMENT: 

Complete Assignment 15-C-2 ir\ Related Science Manual- 2. 



OBJECTIVES: [ • ■ ■■ ' • ; ; " : .;.v 

1. Be able to explain why the fire side and the water side of boilers must be 
^ kept clean. 

2. Be able to explain the niecessity of boiler inspection. ; / ^ 
, 3. Be able to explain thie purpose of boiler layup. " - , 

4. Be able to repla^^^ 



AIDS: 



it Blackboard 



/PROCEDURE: 

1. Discuss sulfur and its effects on boiler metal. 

2. Discuss the insidating guaKty of soot 

3. Explain why scale c^^^^ up. :^ . 

4. Discuss formation bf sludge and sediiTient.^^ . ; 

5. Explain danger of sc^Je,' sludge, ^ . 

6. Explain th^ law on inspection koiler «rtificates, fines, etc. ^ 

7. EHscuss how to prepare boiler for mspec^ 

8. Review basic boiler layup. : ^ a ; 

9. Discuss changing of gage glass on dead b 

SUN4M ARIZE: ■ * - ' - 

1. Proper- routine cleaning and maintenance W 

TESTING: k . . : ^' ' • 

1. Who issues boiler certificsites? 

2. Where must they be posted? ' 
* .. . 3. What finejs are involved? ' 



ASSIGNMENT: ' |. ° 

Complete Assignment 16-A-l in Related Science Manual-^2. . . 
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Burner Routing , ^ 

OBJECTIVE: ". ,^ r" 

1. Be able to explain the basic burner routine for rotary cup> air atomizing, and 
^ gas burners. 

.AIDS:.' ' • ■ • • . ' \ ' ' '* ' ■ ''/^v 

1. Overhead projector • 

2. ^ ; Transparencies o£ rotary cup, air atomizing, and gas bume^^ 

PROCEDURE: ^ t; • 

.. J.. Using overhead projector: and transparency of rotary cup burner; discuss: 

■•■■^■^■^^ a. ■. Oeneral'inainteniance-'. - ■■"^■j: 

, = b. Daily maintenance / . \ , * ; 

^ c. 3-week maintenance y 

d. ■ 3-month maintenance ' \- ' 

p. Annual maintenance - ■'■^^"^^'M':^'' ■ 

2. Using transparency on. air atomizing HEV-E-OIL burnei^^f 



on: 



a. Metering. oUpUmp ^ ^ ^ '.i^o;- ' f 

b. Primary air pump v 

c. Air p|xmp lubrication systefh^^^^^^.; v ' 

d. Oil. :air' tank- ; ■ ■ \. ■ ' ■ " ■ ■ ; ' ■^rrS' 
• e.: ■■Oil -nozzle " ■ - " 

3. Using transparency on Bryant gas burner, discuss maintenance on: 
Gas lines to 'biirner ;y ■ . ^q 



■ ,y b. Pressure regulator , . » 
c. PUot lines 
; d. Ignition electrode 

SUMMARIZE: 

' Maintenance will vary with type of plan^t equipment.- ; 

TESTING: \ 

1. - .Why should all plants develop a planned routine schedule of maintenance? 

■ ( - . 

ASSIGNMENT: ' \ 

Complete Assignment 16-B-l in Related^cience ManuaI-2. 
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OBJECTIVE: 

1: Be able to explain basic valve care. 

AIDS: . 

. ^ ily^: Cutay/ays of several valves. 



PROCEDURE: ^■f-,''/ ^ ■ ' 

1. Explairi'-.how the valve functions. 

. 2. Explam whete s^^^ 

3. Explain whatliappens w tocjtmuch stress is set up in the %dve/ 

4. Piscussj^tlSe^fects , 

5. Explain packing and gland servicing. » 

6. Expl^ wKy the disc, gate, and seat have to be renewed or ground. 

7. Explain the reasons; for good serviciijg and maintenance. - 
v8. Explain valve: service selection. 



SUMAdARgE: 
V V 1. Function of valves 
2. Basic servicing 



TESTING: W_ ' 

1. What parts of a valve wear? 

2. AVhat would you consider routine service on a valve^^^'-^^.^ 

3. \yhy is it important to have all valves in good condition?. 

ASSIGNMENT: " * " ^ 

Q>mplete Assignment 16-C-l in Related Science ^Manual-2. 

.... . . . .."W^. ■ 



151 



1142,: 



OBJECTIVE: f s 

cl. Be able to explain basic pump care and service. 



AIDS; 



1. Cutaway of a pump or transparency of pump 



PROCEDURE: \ 

1. Show and describe the parts that wear on a pump. 
; 2. Discuss packing and packing'glands versus mechanical shaft seals. • ^ 
. 3. Discuss bearing and bearing AVear. 
/ 4.,^ Discuss shaft wear and its effect on packing and pump operatibn. : 
5.. Explain the purpose and types of lubrication used on punips. 
. 6: Discuss the importance of maintaining pump in good operating condition. 



SUMMARIZE:. 

1. Packing and seals 

2. Bearings , / 
,3. Lubrication 



TESTING 



at parts wear on a pump? 



!^ . 2]i^ What carie is given to packing glands anci mechanical shaft seals? 



3.|f Discuss ibeariiTfii^ij^ on a pump. 




>p^cuss^ pump lubrication. / 



ASSIGNMENT: 

GoinBlete Assignment 16^^ 
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